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With RapieR to help them, 
your labour force will handle more 
cargo in less time than ever before— 


because RapieR mobile cranes have the 
features that mean efficient handling. 
RapieR mobility achieves greater 
flexibility and unlimited range—with 
greatly reduced installation costs. 
RapieR design means easy control 

and maximum manoeuvrability. 
RapieR Diesel-electric power 

gives high speed handling with safety 
and reliability. And each RapieR 
mobile crane carries a Three Year 
Guarantee against mechanica! breakdown! 


Top: RapieR 7 Fast Standard mobile 
crane loading logs at a B.R. siding. 
They are ideal for this kind of work, 
versatile, speedy and tough. 


Centre: Loading timber at Waterford, Eire 
with two RapieR 10 Super mobile cranes 
with patented cargo-handling jibs. 


Bottom: This RapieR 18,000 ib Fork Truck 
has the patented cantilever jib enabling 
it also to be used as a mobile crane. 


— 


RANSOMES AND RAPIER LIMITED IPSWICH AND LONDON 
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More than 1,000 factories have done away with bolts, grouting, damaged 
floors; made layout changes a matter of hours; practically eliminated 
machine vibration. How? By adopting the Croid-Cooper method of 


CROID 65 machine installation where machines are stuck down on a felt base with 
MACHINE FIXING GLUE a holding power of 50 Ibs. to the square inch. Send for details to-day. 


COOPERS mm 


FELT . 
COOPER & CO. (B°HAM), LTD. 
BRYNMAWR BRECONSHIRE 


Telephone: Brynmawr 312. Telegrams: Felting Brynmawr 


HETAL CONSTRUCTIONS LIMITED 


Structural Engineers 
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something New 
in Dust Collectors 


Something new; something different. In this collector a 
mineral type of filtration medium is used instead of textile 
filter tubes. It is, therefore, particularly suitable for use in 
high temperature conditions, for the recovery of dust having 
no commercial value, or dust to which slight contamination by 
the filter medium would be of no importance. 


The new “ Visco” “ Bermax ”’ Collector is recommended 
for use with sintering plants, desiliconizing processes and on 
clinker kilns in cement works and boiler flues; also for 
removing the dust from arc furnace fumes in steelworks and 
at foundry knock-outs. Also for gas works, colliery screens, 


tipplers, etc. 


VISCO BERMAX’ 


AUTOMATIC DUST COLLECTOR 


On request, we will send a technical repre- 

sentative to tell you more about this 

unique equipment. Write for illustrated 
brochure. 


“VISCO 
ENGINEERING CO, LTD, 


STAFFORD ROAD, CROYDON 
Phone : CROydon 4181 


Water Coolers and Indusirial 
Equipment 








Aliso makers of Atr Filters Ventilating 
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Pegiers 
CHECK VALVES 


HIGH QUALITY 


/ LOW PRICE 


Designed for working pressures up to 150 lb. p.s.i., Peglers 
gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result of a 
long tradition of careful craftsmanship allied to modern 


production techniques. 


1060A HORIZONTAL or VERTICAL ‘CHECK VALVE 


Swinging type. Sizes #’-2” — 
Female ends tapped BSPT 
(taper) BS21 2}”-3”— Female 
ends tapped BSPT (par) BS84. 


amo 


1043 FLANGED HORIZONTAL CHECK VALVE 


Lifting type. Prong-type metal 
valves. Sizes 4”-2”. Flanged to 
BST ‘E’ as standard or BST 
*F’ on request. 





1060 VERTICAL CHECK VALVE 


Sizes }”-2”— Female ends 
tapped BSPT (taper) 
BS21. 24” and 3” Female 
ends tapped BSPT 

(par) BS84. 





Yeglers 


imited 


Lhe name 


the guarantee 





PEGLERS LIMITED 


1039 HORIZONTAL CHECK VALVE 


Lifting type. Prong-type 
metal valve. Sizes }"- 2” 
—Female ends tapped 
BSPT (taper) BS21. 
24”-4"— Female ends 
tapped BSPT (par) 

BS84. 


Worth Noting 

Peglers for all gunmetal 
valves and cocks on air, 
water, oil and steam ser- 
vices. Write for catalogue. 


BELMONT WORKS + DONCASTER 


BIRMINGHAM OFFICE: 


28/32 THORP STREET - 


BIRMINGHAM 3 


LONDON OFFICE AND WAREHOUSE: 


PRESTEX HOUSE 


MARSHALSEA ROAD .- S.E.1 Tea ane 
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VARIABLE SPEED MOTORS by L.S.E. 


N-S a.c. motor, for stepless speed variation under 
hand or automatic control. Available from | to 9000 


h.p. 


*‘SPEEDMASTER’, a single-unit frequency convertor 
for the supply and control of squirrel-cage motors used 
as variable-speed machines, particularly in groups. 


N-S Convertor, for low-speed gearless drives, low- 
frequency injection for crawl speeds for setting-up and 
positional control, etc. 


*REVCON’ slip-ring motor for wide speed range 
and stable control of crane hoist motions, etc., without 
frictional braking. 





—and of course d.c. motors for almost any torque/ 
speed characteristics and speed ranges up to 100:! 





Details af the wide range of L.S.E. variable-speed equipment 
(which includes the necessary control gear) may be obtained 
from any branch or from: Publicity Dept, Manfield House, 376 
Strand, London, W.C.2. Some indication of the type of applica- 
tion should be given in any preliminary enquiry. 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


SPECIALIST MAKERS OF ELECTRIC MOTORS AND CONTROL GEAR SINCE 1883. 


NORWICH, MANCHESTER, LONDON & BRANCHES. 
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CON-TEN 


constant tension 
supports 


FOR LOADS UP TO 8 TONS 
PIPE MOVEMENTS UP TO 18’ 
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High-pressure steam piping is subject to wide variations in 
temperature, which produce considerable expansion and 
contraction. Unless the pipe supports can absorb and 
compensate for this movement, severe stresses are set up 
which may result in fracture. The ‘‘ Con-Ten ”’ Pipe Support 
is designed to cradle any type of piping with constant 

tension under all conditions, throughout the range of 
movement. ‘‘ Con-Ten ”’ is installed, with eminently 
satisfactory results, in power stations, oil refineries, 

chemical and industrial plants throughout the world. 


British Patent Nos. 474008 720074 720075 697987 657318 
U.S.A. Patent Nos. 2129320 


F **B” Power Station, Central Electricity Genera 
Board, Yorkshire Division. H.P. Steam pipes seo le rahe 
by Stewarts and Lloyds, Ltd. 


DOWN —- 
ee 


LOAD GOING] UP 


Conventional type ‘* Con-Ten’’ Duplex ‘‘ Con-Ten *’ Supports for 
Supports for loads of up to 2 load of up to 8 tons with a total 
ertical movement up to 12’. 


Leibfried Red Top Pipe Sup- 
ports for load from 100 to 
5,000 Ibs. and total travel tons with a total vertical 
of 3". movement up to 12”. 


LOAD IN 


MAXm. FRICTION a+ = £/21% 


. ‘ 2 3 4 5 e ? e 
MOVEMENT IN INCHES 


From graph it can be seen that the DUPLEX ‘CON-TEN’ SUPPORT 


maximum friction is equivalent to 
2.17% of the applied load. 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY LIMITED 


CCRONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 





Jan. 9, 1959 


THE ENGINEER 







“aRFRTSONS Cl 
ROBERTSON E [i 2}{4159/ TM) 
for 


General 


Fabrication 
Welding 


Profile-Cutting 


consult us at 


29 MURIESTON CRESCENT, 
EDINBURGH, 11 Phone: 68501/2/3 








A Large Fabricated Mild Steel Stator Frame, with 13” thick 
endplates and 3” square core bars, constructed with a 
maximum of 3” allowance on machined faces. Normal 
building allowances + 4”. Total weight 64 tons. 











TRULY GUIDELESS 


BRITISH PATENT 665,557 
FOR HIGH PRODUCTION, 


HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


5,6. to 24" Tues 


MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 





NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


RMER NORTON 


SIR JAMES FARMER NORTON & CO. LTD. ADELPHI! IRONWORKS, SALFORD 3, 


Telephone : Blackfriars 3613-4-5, 3692-3 


Exclusive 
Features 


CONTINUOUS STRAIGHTENING OF TUBES 
AND PIPES, WITH OR WITHOUT UPSET ENDS 


OPERATES WITHOUT GUIDES 
CAN BE IN LINE WITH TUBE MILL 
SPEEDS UP TO 800 FT. PER MINUTE. 


XL, 


MANCHESTER 
Telegrams : “Agricola” Manchester 
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BEARINGS 





Widely used for the bearings 
of Diesel Engines. Road Vehicles, 
Locomotives, Generating Plant, 
Rolling Mills, etc. 


Full details sent on request. 


: SMELTING co. LTD. THE MAKERS OF ARIEL AND ESCO PHOSPHOR BRONZE RODS 


TANDEM WORKS, MERTON ABBEY, LONDON, S.W.19 Tel: Mitcham 2031 « ALUMINIUM WORKS, WILLOW LANE, MITCHAM, SURREY Tel: Mitcham 2249 
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Specially developed for the 
electrical industry, the press 
illustrated is one example of the 


variety of machines we supply 


to customers’ requirements. 


DESIGNERS AND 
MANUFACTURERS OF 


HYDRAULIC 
EQUIPMENT 





THE LEEDS ENGINEERING & HYDRAULIC CO. LTD., RODLEY, LEEDS ~:~ Telephone: ‘PUDSEY’ 2859 
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CLYDE-BOOTH | 
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CONTINUOUS 
PROCESS CRANES FOR 
STEELWORKS ETC. 








(ABOVE) Clyde-Booth four point  sus- 
pension electric overhead travelling magnet 
crane at Messrs. Colvilles Ltd., Ravenscraig Works. 
(RIGHT) The hook with slip-ring gear for the magnet, 
showing attachment of the four ropes. 


(BELOW) The special four barrel crab. 


MANUFACTURERS OF 


OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 
Telephone: Pudsey 3168 (6 lines). Telegrams: *‘Cranes,” Rodley. 

















With the introduction of higher rates 
of acceleraton and braking on travet 
sing and long travel motions, in order 
to get the maximum output from 
overhead travelling cranes, magnet 
cranes with multiple splayed ropes are 


finding favour. 


This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro- 


duced to meet these requirements. 


Our publication ‘‘The Booth Handbook on 
Overhead Cranes”’ is available on request. 


CLYDERIOT 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 





Clyde Crane & Engineering Co., 


MOSSEND, Lanarkshire 


Telephone : Holytown 412 (6 lines) Telegrams: “Clyde,” Motherwell. 


a 
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Designed for 


easy maintenance 


The Ellison GEO switchgear 





A.S.T.A. TESTED 
TO BS. 116:1952 


Outstanding among the many 
points to commend this 
craftsman-built ELLISON 
switchgear is... 

ease of maintenance 





* Simple interior mechanism 


** Reversible spark tips give 
double life 


* Reversible moving contact 
assemblies. Only two set 
screws to be removed 








* Shock absorbers cushion the 
action of contacts when 
operated out of oil tank 


* Simple isolation of 
circuit breakers by slide 








Close-up view 





rail and vice handle re of reversible 
operation ; a 


moving contact 








—_A For further information please ask for Leaflet C.L. 244 


Continuing a Tradition 


+ 





774 
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as 
Photograph by courtesy ef Briggs Motor Bodies Ltd. 





The air cylinders supplied by Baldwin Instrument Co. Ltd., to provide power operation for 
automatic work handling devices, have ‘ Fescol ’-ised bores and piston rods to reduce friction 
and ensure maximum life from seals. This is one further example of the way in which Fescol, 
who pioneered the electro-deposition of nickel and chrome for engineering purposes, siill lead 
the way, adapting their process to help each new industrial development. 

If you would like to know more about the process, and its use in preventing corrosion and 


protecting new machinery please send for publication No. E.1 


FESCOL LIMITED - NORTH ROAD - LONDON NZ 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS 
Established 1920 
Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd. Milperra Road, Bankstown, N.S.W. 
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Chain Makers 


to Industry 


for over 
7O years 


If you have a Chain Drive problem - let PERRY 
solve it for you. Over 70 years’ specialised 
experience ensures that, today, PERRY Chains and 
Chain Drives are available for every industrial 
application. Write now for your free copy of the 
comprehensive and fully illustrated PERRY Handbook. 


PERRY CHAIN COMPANY LTD. 
TYSELEY, BIRMINGHAM 11. 


(A Division of the Perry Group) 
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An Atlas Copco ‘Twin-Air’ rotary screw compressor (8,/00 cfm) recently installed at the Grangesberg mine, central Sweden. 





Tested for two years in Arctic Circle iron mines 


THE NEW ‘TWIN-AIR’ 


At Kiruna, in the arctic circle area of Northern Sweden, 
where the world’s largest underground mine is being de- 
veloped, Atlas Copco rotary screw compressors have 
been running under full operating conditions for two years. 


Simple design, easy maintenance 

The Atlas Copco ‘Twin-Air’ rotary screw compressor is 
technically simple with few moving parts. As there is no 
metallic contact between the compression components, need 
for overhauls are infrequent and little maintenance is 
necessary. 

High efficiency 

The high efficiency of the rotary screw compression system 
means reduced operating costs. 

Lower installation costs 

The ‘Twin-Air’ rotary screw compressor occupies less floor 
space than most other machines of equal capacity. This means 







ROTARY SCREW COMPRESSOR 


marked savings in installation costs. Smaller high speed elec- 
tric motors also contribute to initial cost saving. 

Less sensitive to impure air 

Free of any metallic contact between compression compo- 
nents, the rotary screw machine is less sensitive to impure air 
than any other design. 

Oil-free air or gas 

As no lubricant is necessary in the compression chamber, the 
rotary screw compressor delivers completely oil-free air or gas. 
Smooth air flow 

The design of the Atlas Copco ‘Twin-Air’ rotary screw com- 
pressor gives a smooth air flow. No ‘surging’ or ‘pumping’ 
characteristics. 

Models up to 16,000 c.f.m. 

The Atlas Copco standard range of ‘Twin-Air’ screw com- 
pressors includes models up to 16,000 c.f.m. for pressures up 
to 115 p.s.i. Also available as vacuum pumps 
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INLET PORT 


A pair of rotors with inlet and discharge ports indicated 
by the dotted /ines. 


A COMPLETE RANGE OF COMPRESSED 


AIR EQUIPMENT 


Atlas Copco manufactures portable and stationary 
compressors, rock-drilling equipment, loaders, 
pneumatic tools and paint-spraying equipment 
Sold and serviced by companies or agents in ninety 


countrics 


throughout the world. 


Sltlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco (Great Britain) Limited, Beresford Avenue, Wembley, Middlesex, or Atlas Copco AB, Stockholm |, Sweden 
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a Question of.. 


ow Lost 
Water Treatment 


consult 


John Pittam & Co 


The J.P. Water Treatment Service offers a 
country wide technical service organisation backed 


by the laboratories and resources of one 
of the major manufacturing groups of the country 
We shall be glad to provide free consultation 
and advice on request. 


Please send for full 


Technical information 
Please send the J.P. Brochure to f 


JOHN PITTAM & CO. 
(Division of Tannin Developments Ltd) 
Address London Office : 
Shell-Mex House, Strand, London, W.C.2. 
Telephone : COVent Garden 2211 
Works : 
Ditton, Nr. Widnes, Lancs. 
Telephone : Widnes 2465 


For the attention of 
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Diffuser Fitting — Circular 











Section Diffuser 















Philips exclusive spring-loaded 
rotor type Bi-pin lampholder 






— simplifies lamp installation 





and removal 









Moulded 030 ‘‘ Perspex’ 
Diffuser Fitting — 
Hull Section Diffuser 





low cost lighting! 


Philips present another important new lighting + Simpler one-man fixing—and the lamp can be inserted 


development! Available in 2ft., 4 ft., and 5 ft. sizes, each with one hand only. 


of these new TME units consists of a specially designed 3% Unique Philips spring-loaded rotor type Bi-pin 

and robust batten fitting, complete with a Philips lampholders. 

sneha Warm White de Luxe Tube and with all 3 Supplied complete with Philips double-coated Warm White 
electrical components entirely enclosed. In addition, two de Luxe tubes. ( Bi-pin Capped.) 


types of perspex diffusers are available : reeded or moulded. 
YPe sities = ar moulded % Incorporates the new Philips Polyester-filled ballast 


And look at the other exclusive features listed on right. —smaller, lighter in weight, silent. 


PHILIPS series TME Bi-pin units 


PHILIPS ELECTRICAL LTD. (LIGHTING DIVISION) - Century House - Shaftesbury Avenue - London - W.C.2 





p31 188) 
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Maximum output calls for screens that are tough enough to withstand long 
periods of gruelling service, and so reduce to a minimum delays for repair or 


replacement. In fact, maximum output calls for 


f H A RCo’ PERFORATED METAL SCREENS 
AND WIREWORK 


Please ask for Catalogues Nos. a wide range of gauge, mesh and pattern for every screening, sorting or 
E858 and E926 sizing requirement. 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines). 
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Hydraulic oils play a vital part toward the smooth 
operation of costly, automated precision plant. 
Duckham’s have applied their experience and know- 
how in pioneering multigrade oils to producing 
a new range of “Flat Curve” Hydraulic Oils. 
Duckham’s “Flat Curve” Hydraulic Oils maintain a 
stable viscosity to withstand changes in atmospheric 
and operating temperatures. 


THEY KEEP TIME 
The designed time cycle of 
operations is maintained 
throughout working hours. 


THEY SAVE TIME 
The costly warming up 
period to bring hydraulic 
oul to the right temperature 
is cut by 80%. 


The services of our technical advisory staff are freely available. 
Full information and literature from: — 


ALEXANDER DUCKHAM & CO. LTD 
LONDON - W6 - FULHAM 3300 


Manufacturers of motor and industrial lubricants 


—— for nearly 60 years. 





K.A.KEMCUT 
NEAT 
CUTTING OIL 
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Flexello 


CONSTANT QUAL! iT 


CASTORS 


Choose your castors from the largest 


range in Europe. Flexeilo will meet your 
requirements individually, while our 
fabricating div n designs and manufacture 


— VViile 


FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel: SLOUGH 2412! 
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A demonstration 


Sole manufacturers 


This photograph demonstrates the extreme porta- 
bility of Niagara portable equipment — vibratory 
screen, conveyor, hopper and power unit all on a 
pneumatic-tyred carriage ready to be hauled away by 
a lorry. The whole plant can be moved into position 
and put to work in a few minutes. This plant is saving 
money and time for many owners. It enables them to ‘abide ianeinel 
effect quick delivery to specification from any site Fullest 

—at once. May we send you full particulars and particulars on 
specification, without obligation, of course. 


of 

** TENEMAX ”’ 
(Reg. Trade Mark) 
Piano Wire 
Screening Surfaces, 
The solution to 
damp and 

difficult matagials. 


request 


Write now to— 


NIAGARA SCREENS (G¢t. Britain) Ltd. 


Straysfleld Road, Clay Hill, Enfield, Middlesex 
Telephone: Enfield 6622 (4 lines) 
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Moulding Tools 
by Specialists 




















INJECTION TOOL 
for producing threaded 
Polythene Pipe Elbows 


The TREWHELLA <(aeaum. | ee ee 
MONKEY WINCH » » |H.8.SALE LTD 


WILL SAVE YOU POUNDS 
WHEN MOVING PLANT. PROGRESS WORKS, SUMMER LANE, BIRMINGHAM 
Hand ted, ble, k d 
Souter Gninatinas een world: tor oneal Telephone : CEN 5661/3 Grams : SALE, BIRMINGHAM 
loads as well as big ones 
Our literature gives full information. Established 1862 
May we send you copies? 

TREWHELLA BROS PTY LTD. 117 ROLFE STREET, SMETHWICK, BIRMINGHAM. 


WriteAd402/ 























Vicars Ltd 


INo loss on the swings _ 


’ oile » diam.. 18’ 9" high for T. © i 

Two fully automatic Vertical Boilers 8 0” diam neat anid 
z ae | WER d —_ vi 
Mai a’ LD, B a 


4 > i 
; * 


vk 
THERE IS no point in gaining on the 


roundabouts if you lose on the swings 


The modern Cochran boiler is quotation 


designed to give you the best overall 


from 


balance of characteristics—and, 


’ 
especially, to ensure that the high 'Ofevelshactel S 


standards it sets can be maintained ‘ 

is a 
ebb ste! 
boiler cost 


maintenance costs beg Inning 
true steam 


fuel costs cost 
all divided by 


economical life 


COCHRAN 


vertical and economic boil 
Cochran & Co., Annan, Ltd., Annan, ¢ hil 
Dumfriesshire, Scotland. Annan I 11. 
34, Victoria St., $.W.1. Abbey 4441. 

TAS/CH. 633 
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a all. other types. - py " 


| Clannified Sands mean better concrete 


Do you want a Silt-Free Sand? A special fine aggregate? Better 


sand grading means better quality concrete to suit your specifications. 
Rheax Sand Classification offers you:— 





Oo Sand specially graded to your exact requirements. 

2) A hydraulic separator that actually SEPARATES. 
Separations at any required size between mesh 7 

© and mesh 150 at any required capacity. 

q© No moving parts to maintain. 


Send now for full details of Rheax Sand Classification to:— 


MILLARS’ MACHINERY COMPANY LTD 


Pinners’ Hall, Great Winchester Street, London, E.C.2. 
Telephone: London Wall << 9, 4260, 1521/5. Telegrams: Milamax, Stock, London. 
POMUNUUUUUNONENNNNQCUUUNOSNEHNQOUUOOUUONEOAOSS UUUGLEHNEHUUOLUOUONENUOUUGUIUUESGEEUEUOUUUUESEEEOOHONUUINNY UNNUQQQTTATOTEOOUNTTUUUUOTUAGEEEUUOUERONEOYOOUACEOOEOOOUAUUAUEAUANOOOQUAUUOELOUUOLUOUOAOUEELOGUEEOOOHADENEEOEEGOUOHAUREUUSOAAELOEOOONHHE 
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MERSEY CABLES 


are tough and flexible 


For piping power to modern coal-cutting and quarrying including roadway lighting, telephones and controls 
equipment the need is for cables that are tough enough Should you at any time need the help of cable techno- 
to withstand the extreme conditions at the face without logists on any matter related to mining requirements, 
sacrificing flexibility. Mersey will willingly put the technical resources at your 
Mersey produce such cables. By the application of disposal. 

modern techniques, first rate plant and materials Additionally, you will find a Mersey depot close at 
Mersey provide the answer. hand, ready to supply your stock cable needs promptly 


In addition, Mersey manufacture cable for other services and to offer an on-the-spot advisory service. 


MERSEY CABLE WORKS LTD 
Liverpool 20 


A COMPANY 











Jan. 9, 1959 THE ENGINEER 19 


a bd I 


ea. 





WHAT’S IN 
A TUBE? 


At Chesterfield we can look back on over fifty years’ experience in punching and drawing stubborn billets of steel into every shape and size of tube 
and hollow. This experience helps us to turn out impressive numbers of pressure vessels and gas bottles too. Whether you’re on or off the beaten 
track, you are likely to come across the familiar shape* of a Chesterfield gas cylinder—one of over 9,000,000 already serving the needs of industry, 
medicine and construction the world over. 

*Chesterfield gas cylinders are cold drawn, seamless and as perfect as our modern plant and manufacturing technique can make them. Chesterfield Cold 
Drawn Seamless Steel Gas Bottles are manufactured to conform to the specifications and regulations prescribed by the competent Authorities in all countries. 


chesterfield tubes 


A @ comrany 
CRC 61 


raw CAESTERFRTELD FUSE COmM PANT LIMITED CHESTERFIELD ENGLAND 








A RAWLELUG HEAVY DUTY FIXING DEVICE 


~ RAWLBOL?PS 


Tools that save time. For hole boring there 
is a big range of high efficiency Rawiplug tools 
for use by hand, electric and air power. 








There is no waiting for cement to harden when you use Rawlbolts. 
The holes are drilled with a Rawltool to the exact size, the 
Rawlbolts dropped in and after the machine has been positioned 
the bolts are tightened. The expansion of the members locks 
the bolts in the holes. They cannot work loose through vibration 
or shock. The machine can be put into operation immediately. 





| STARDRILLS 


| 
For hand boring for 
all Rawlbolt sizes, 


a 


RAWLDRILLS 


Rawlbolt sizes 
A to G. 


For hand boring for 





For use in hand and 
electric drills for 
Rawibolt sizes 
CtoG. 





TRIFORM DRILLS 


For use in electric 
hammers for Rawl- 
bolt sizes C to K. 








| 
| 





DURIUM HAMMER 
DRILLS 


} 

| For use in electric 
| hammers for Rawl- 
bolt sizes C to J. 








P. H. BITS 


For use in pneu- 
matic hammers for 
Rawlbolt sizes 
Eto K. 











A ent Rawlbolts have earned a sterling reputation for strength and reli- 
DURIUM MASONRY 
| DRILLS ability throughout the world—they are used by the million every 


month. Rawlbolts grip by expansion—their strength as a fixing 
is based on the enormous compressive strength of concrete itself. 


RAWLBOLTS ARE MADE IN TWO TYPES 
For fixing heavy machinery to floors there is 
the Loose Bolt type of Rawlbolt which enables 
the machine to be slid into position after the 
Rawlbolt has been inserted. For wall fixings 
use the Bolt Projecting type which will 
position the fixing before tightening up. 


Please write for Chart and descriptive literature. 





Wn nents 
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REPETITION 
SPECIALISTS 


All types of automatic 
and capstan bar work. 
Send us your drawings 
and enquiries now! 


il 


| 


“ 


i 


; 


} 


& 
~ 


ine 





COLLARS - WHEEL KEYS 
BOLTS & NUTS - STUDS 
SCREWED ROD - TAPER 
AND COTTER PINS, etc. 


H. FORDSMITH 


mms © |MITED 
HADFIELD ST. WORKS 

CORNBROOK MANCHESTER, 16 
Telephone: Trafford Park 1615-6 
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General view of the 19” Billet Mill Oil Cellar, showing the 250 g.p.m. and 


15 g.p.m. Stream-Line Lubrication Systems for Pinion Housing, Tabi 


drives, Gearboxes, and Roll Neck Bearings 


WELL-KNOWN FIRMS USING STREAM-LINE 

LUBRICATION SYSTEMS INCLUDE 

Lancashire Steel Corporation, Guest, Keen & Nettlefold, Stee! Peech & 
Tozer, Stewarts & Lloyds, Shepcote Lane Rolling Mills Ltd.. Reynold 
Rolling Mills, British Aluminium. Colvilles. Vickers-Armstrongs, 
Appleby-Frodingham, James Booth, Associated Portland Cement, LC.I.. 
Firth-Vickers Stainless Steels Ltd 


STREAM-LINE FILTERS 





4 member of the VOKES Group 


- 1 \ 
ae 
se 3 =| 


STREAM-LINE FILTERS LTD - 
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w ofthe John Lysaght Blooming Mill Oil Cellar, showing 140 g.p.m. 
Stream-Line Lubrication Systems for Roller Tables and Mill Train. 


General vie 
nd 50.¢.p.n 


Lubrication systems 
for heavy machinery— 
by Stream-Line 


It is over 25 years since we first installed our Lubricating 
and Purification System in a Steel Bar Mill. Today, over SO 
mills for steel, aluminium and non-ferrous rolling have 
been equipped with Stream-Line Systems. Similar systems 
have also been fitted to Paper Mills and large rock 
crushers for the cement industry 

These illustrations show the plant installed in the 

John Lysaght Billet and Blooming Mills, Scunthorpe. 

If you are looking for a complete, centralised lubrication 
for your mill, consult us direct or write for our 
Lubrication System booklet. Our engineers will be pleased 
to discuss your particular problem at any time. 


System 


make oil lubricate longer 


. 


INGATE PLACE LONDON S.W.8 


Telephone MACaulay 1011 
SF 39 





would 


have 
been 
delighted - 
with 


top shipyard 
furnaces 





PRIEST FURNACES LTD. 
LONGLANDS -MIDDLESBROUGH 








F 126 


Hannibal 


R.Br 


RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 







Special axles, with pneumatic or solid rubber tyre 
and wheel equipment, for all purposes or to speci- 
fication. 


86, Holloway Head, Birmingham 1. 
Tel: MiDland 3475 (5 lines) | 
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THE AIR-OPERATED 
4 KLINGERMATIC VALVE 


gives a rapid opening and closing. 
Control of the valves is provided by 
a small hand-operated valve or push 
button, which can be situated 100 ft. or 
more away. A number of valves can be 
operated simultaneously by the same 
control, or a single valve can be con- 
trolled from more than one station 


REMOTE GONTROL 
PISTON VALVES 


The Klinger Piston Valve readily lends itself to 
remote control by air and hydraulic operation, 
and as such Klingermatic Air or Hydraulically 
Operated Valves are ideally suited for remote 
control of filling lines, emergency valves, drop- 
out valves, etc. 






THE HYDRAULIC-OPERATED KLINGERMATIC VALVE 


gives positive control in any position and gradual opening and closing. 
Control of the hydraulic valves is provided by oil pressure, generated 
by a pump, which is transmitted to the operating cylinders through 
metering, reversing and selector valves. The selector valves can be 
either hand or electrically operated. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT. Telephone: Foots Cray 7777 
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In a world of rapidly advancing technologies, a quick glance behind 


the scenes reveals their reliance upon super-quality Alloy Steels. 
Attention must inevitably then focus on Firth Brown as one of the 
major creators of such steels and of the processes by which they are 


formed to suit the needs of every modern industry. 


Firth Brown Alloy Steels are known and acclaimed the world over 


in every sphere of mechanical, electrical and aeronautical engineering. 


ALLOY STEELMAKERS FORGEMASTERS ; STEEL FOUNDERS * HEAVY ENGINEERS 


TeNOs. FIRTH &@ JOUN BROWN LIMITED - SHEFFIELD - ENGLAND 
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~ Move in the best 
af circles with 


VERY HIGH 
pe ARING STRENGTH 


ALSO ROBALLO WIRE RACE BALL BEARING RINGS 


For fast, continuous and accurate rotation. 














ENGINETFI 










Are these hands helping you? 7 
















There’s no magic about GF Malleable Iron: no 
illusion about its superiority either. Here is an 
engineering material that is stronger and better than 
malleable iron: con- 






ordinary whiteheart more 
sistent, more machinable, more ductile. It can often 
expensive fabrications and non-ferrous 


Please ask for full information 













replace 
castings 









RID yi grec 
RUNES Ys ee ig rs 


# 
4 we cast 


TRIG 4 






G F malleable iron 


Our metallurgists and technicians will 
be happy to consider your problems 
and to advise without obligation. 








MALLEABLE CASTINGS 








BRITANNIA IRON & STEEL WORKS LIMITED 


A member of the George Fischer Group (Switzerland) 


BEDFORD ENGLAND 


Broadway bis 5 











Telephone: Bedford 67261 














These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems. 


You can rely on 
PINCHIN JOHNSON 
for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 








BRISTOL GLASGOW 
ITHAMPTON 


BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE + SO 


BELFAST 
LEEDS 


BIRMINGHAM 
MANCHESTER 
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SHOT BLAST PLANTS 


with 


SHOT THROWING WHEELS 


or 


AIR NOZZLES 


Over 50 years experience embodied in 
design and manufacture 





ST. GEORGES ENGINEERS LTD., ORDSALL LANE, MANCHESTER § 


Telephone: TRAfford Pork 1207 (4 lines). Telegrams » ‘* Georgic ** Manchester 5 





5 











e Linatex Lined throughout to 


resist abrasion and corrosion 


DISPOSAL OF FINES, 
DE-WATERING college. Scandapeueen 


matched by a Linatex Pump 


OR THICKENING? TL EE: comptete snares anc 


reconditioning service. 


... just the job for a 
LINATEX separation system 


Linatex are indeed well qualified to offer 
this service. It is based on long, world- 
wide experience of separating and de- 
watering materials in the sand and 
mining industries. 

Are you thinking of acomplete plant? Or 
do you wish to know how Linatex units 
can be used in existing installations? [EI iii) Aas Sees ot |i) Quen ii 
Consult our resident area engineer orask 
for a proving test on our pilot plant. 


ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 


THE 





Rv. NE WILKINSON RUBBER LINATEX LTD - CAMBERLEY - SURREY - Tel: Camberley 1595 - Factories and distributors throughout the world 
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ump Is 









riceless 




















Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 





ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps ... gear pumps . . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 
Tel: Delph 424 (5 lines) Telegrams : Supermeter, Dobcross 


EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 
Grosvenor Gardens, London, S.W.1. 
Tel : SLOANE O111/4 Cables : DISC. London 


A Parkinson Cowan Company 
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An Edgar Allen & Co. Limited & ft. 6 in. diameter tube mill on 














its way to a new cement plant in Persia—but it might just as 
easily have been machinery for Crushing, Calcining or Drying 
as for Grinding. Edgar Allen & Co. Limited have long been 


producing individual machines and complete plants 
e. DGAR Al | e for the processing of many kinds of materials. The 
wealth of experience incorporated in every machine 


made has brought orders from firms all over the World who 
recognize that all processing plant from Edgar Allen & Co. 
Limited receives the individual planning that is so important 


in this field. 


1 To EDGAR ALLEN & CO. LTD e e 
rine gar Allen & Lo. Limite 
| e 


pee — IMPERIAL STEEL WORKS - SHEFFIELD - 9 
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HACKSAW BLADES AND MAKE SURE OF YOUR 





THEY SET THE COURSE FOR RELIABILITY 


FoR Turbine Thrusts, Pedestal Bearings, 
Hydro-Electric Installations, Motors, 

Generators, Paper Making and Extruding 

Machines, Pumps, Fans, Etc., Etc. 


MICHELL BEARINGS Lro 
SOUTH BENWELL 
NEWCASTLE upon TYNE, 5 
Telegrams : MICHBEARO Telephone: 3427 


GST NTN SN TOE IEE ERE 

: cotati 

3 

and ‘Meokeles foe a a's 35 
Designers and Builders of 

f | Steam, Diesel and Diesel-electric 

é6e Diesel and Battery Locos 

for underground working. 

* 

the HUDSWELL, CLARKE 


& COMPANY LIMITED 


difference ! tlle eanioie at 


° LONDON OFFICE: 








and Battery Locomotives for 
all purposes. Flame Proof 


a 
120/122 Victoria Street, S.W.1 

e 

e TELEPHONE : 

e@ Victoria 6786 










\BOILERS 











f 


FOR ALL INDUSTRIAL PURPOSES 
including installations for 


ae <P. GASWORKS ~- HOTELS 

y ; HOSPITALS - SCHOOLS 

a 2 > PITHEAD BATHS 
was” . 


: PUBLIC BUILDINGS 
Made by James Neill & Co (Sheffield) Ltd., and obtainable from all tool distributors GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND 





Telegrams: Farrar, Newark 1143 


RAISE KEARRAR 


TEAM WITH 









































RE 
PROTOTYPES 
\ & EXTREMELY ACCURATE 
67 | CASTINGS IN GREY IRON A PLATE CAMS 
2 PRE IFICA TION ‘3 ELECTRONICALLY 
HE ENGINEERING way CONTROLLED CAM 
vp NOUSTRY MILLING MACHINES 
70 Two rows) 
SPECIAL 
| PURPOSE MACHINES 
ENSHAW FOUNDRY Gites 
CANONBURY, N.1 
LIMITED CAN 4244/5/6 
STA IN E Ss : M 1 D DL E Ss E > 4 Telegrams: “ Wilmaket, Nordo, London” 








TELEPHONE STAINES 4; 
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Slowly but surely ... 


Slomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 
of cranes on A.C. supply where precise slow-speeds are required. 

The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 
The device is entirely automatic and fool-proof. 


The main motor is not energised when the creeping speed is in operation. 





The operating circuits being electrically inter-locked, it is impossible for the main motor and 





the Slomax motor to operate simultaneously. 
Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 
to one is usual, a ratio of fifty to one is not uncommon for specialised duties. 


A further advantage is that where precise creeping speeds are required for specialised operations, 





the Slomax control will ensure a predetermined creeping speed, irrespective of the load on 


the hook. 


THE WHARTOR CRANE & HOIST CO.LTD 


REDDISH STOCKPORT ENGLAND 


Phone : Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.’’ Code : Western Union 


LONDON: Lincoln House, 296/302 High Holborn W.C.I. Phone: Chancery 7911. | Grams: Chancery 7911. 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: Douglas !061-2-3. Grams: Fluorspar, Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: Central! 1457. Grams: Central 1457, Birmingham, 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527. Grams: Penarth 1527. 
NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West —- Street, Glasgow C. 2. Phone: Douglas 06!-2-3. Grams: Fluorspar, Glasgow. 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 

EIRE or SOUTHERN IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 

fANADA: Marshal! Equipment Co. Inc., P.O. Box 28, 6! Victoria Avenue, Dorval Station, P.Q. Phone: Melrose !-3528. Grams: Marquipco, Montreal. 
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SAV 


MATERIALS, MAN-HOURS 











USE-ROLLERS 


Rolling is now accepted as an excellent 








FEATURES OF THE MASSEY USE-ROLLERS 





ENGLAND 


PLANT 


MANCHESTER : 
FORGING 


method, quick and cheap, of preparing 
material for drop forging, particularly in the 
case of long, thin, uses. Rolled uses cut out | @ Quicker and more positive roller adjust- 
fullering, edging or forming and are clean, ment. 
descaled and without flash. The material is 
accurately distributed, no operating skill is | @ Control and operation by foot pedal or 
required, and time, labour and material are automatic trip as required. 
saved. The machine is portable, needing no 
permanent mounting or foundation and can | @ Well proved direct air operated friction 
therefore be placed just where it is wanted. type clutch. 
Massey designs include : 
Steam and Compressed Air Hammers, Pneu- | @ Automatic flood lubrication. 
matic Power Hammers, Friction Drop Hammers, 
Double-acting Steam and Compressed Air @ Central panel provides quick and easy 
Drop Hammers, Forging Presses, Trimming control of motor, siagle or continuous 
Presses, Tyre Fixing Rolls. action, and over-run adjustment. 
B:S.MASSEY I" OPENSHAW - 
e e oe 
MAKERS OF THE WORLD’S GREATEST 


RANGE OF 








For nearly forty years Bibby Resilient Couplings 
have enjoyed an unexcelled reputation for efficiency 
and reliability and numerous Couplings supplied 
over thirty years ago are still giving trouble-free 


service. 





COUPLINGS 


The outstanding resilience of Bibby Couplings damp- 
ens shocks and vibrations, ensures smooth running 
of plant, eliminates breakdowns. Standard Couplings 


up to 74" bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 











Wherever power 
is used Crofts 


Gearboxes play 
a vital role... 
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Crofts Ritespeed 


Geared Motors | 
Reduction Gears 


FRACTIONAL TO 80H.P : RATIOS UP TO 80:1 


Geared motors up to 20 h.p. supplied from stock —‘phone Ext. 34 














standard units (left) ideal for floor, wall, ceiling and 
vertical mounting 











flange-mounting, universal and co-axial output vertical units 


also available 






* Hiratio adaptors provide ratios up to 2175: I 













Publications 5329 & 573 





Shaft Mounted 4° 6° & 8” Worm Gears to Multispeed 2, 3, & 4 Speed Universal Mounting 





Gear Units EEUVA Standard Dimensions Reduction Gears Worm Reduction Gears 
Publication 157 Publication 574 Publication 358 Publication $71 
Makers of : 


Clutches, Conveyor drives, Couplings 
of all types, Double helical gear units, 


CROFTS (ENGINEERS) LIMITED | tieiitcsms teeicre 


—— castings, Machine-cut 
; / i — ' ‘ — . Motorised ‘ 
POWER TRANSMISSION ENGINEERS | ay Teper tashbethen, Plan me 
Head Office - Thornbury - Bradford 3 - Yorkshire pes lew sammy alll = 


ear units, Turbine gears, V-rope 
Telephone : 65251 (20 lines Telegrams : “‘ Crofters Bradford Telex” Telex $1186 tives, Variable speed drives, Worm 
reduction gears. 


Branches at : Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, London, 
Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent. 
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A 


THERE’S A 


Metrovick Electrode 


FOR EVERY WELDING JOB 


For all-position 
welding 
of mild and low 
alloy steels 


THE 


@ Tolerant to wide range of parent metals including 
low alloy, sulphur-bearing and silicon steels 
@ A low-hydrogen electrode suitable for A.C. 
@ Particularly suitable for welding heavy structures 
@ Effective but cheaper than austenitic electrodes 
@ Gives high purity deposit with exceptional 
mechanical properties 
® Ductile and free from porosity 
@ Approvals include Lloyds, Ministry of Transport, 
and the Admiralty. 
For full technical details write for descriptive 
leaflet 787/22-1 
THE METROVICK RANGE OF ‘GIANT BUILDER’ 
ELECTRODES INCLUDES 


EH *« SYLVICK « MINIVICK + UNIVICK * SPEEDIVICK 
VERTIVICK *« NICHROVICK * PYROVICK 
CASTIVICK +» P250 * MOLVICK - LOCREEP 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - reset ea * + amenarrmn, 1 


An A.E. 1. Siaesisiiiy 





L/P80S 
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Regd. Trade Mark No. 719,268 








FOR SHAFTS ROTATING AT HIGH SPEEDS 


Ensure 100% OCCLUSION. Specially designed and produced for the purpose — Weston 
IMPAX Seals are established for use on high speed rotating shafts, coupled with high 
fluid termperatures and pressures. A new series has been developed, using the most ad- 
vanced materials to keep pace with the quickening tempo of modern machine operation. 


Not of alo Mio) m@ial-i a Or-te-llelelel-maleh acer (Ofel nal elizit-mae-lalel-meolmel-t-ll-m- Bh acliiclel (= 


CHARLES WESTON & CO. LED. 


Irwell Bank Works, Douglas Green, Pendleton, Salford, 6 


iM cits) el alolals Bi adsialelishielale4sleW al tac) ele 56-2 = Ti deallale lal: laatm —ieellale ites) 5459 \Welalelolell =lelleleigel@o. St Mmm Msil-» om. 
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TRIUMPHS OF SHELL RESEARCH 


oil after radiation 


Here was a problem of national importance. Lubricants were 
needed by the nuclear industry for reactor equipment, much 
of it subjected to radiation. Yet, like human beings, oils and 
greases were vulnerable to radiation. Oils darkened in colour 
and became coarse-grained solids (solidification being but 
one of a tangled skein of problems). 

The Shell Group started working on the problems of lubri- 
cating under radiation conditions while most nuclear power 
stations were still on the drawing board. In fact, Shell was the 
first oil company to develop Atomic Power Lubricants, and 


was assembled at Shell’s Research Centre at Thornton. Series 
of tests were carried out both in the B.E.P.O. pile at the U.K. 
Atomic Energy Authority Research Establishment, Harwell, 
and with Thornton’s own Cobalt 60 source of radiation. In 
1957, after four years of research, Britain’s first range of 
Atomic Power Lubricants was on the market. 

The moral of the A.P.L. story is that Shell research is 
supremely applicational. The Centre at Thornton is always 
ready to work with even the most specialised sectors of industry 
to produce the right oil for the job. Ifyouand yourorganisation 





the research that went into Shell A.P.L. is characteristic of the 
way Shell sets about doing things. A team of research workers 


have any major lubrication problems, it will pay you to get in 









touch with your local distributor of Shell Industrial Lubricants. 








In the hundreds of complex hydrocarbons examined, very different reactions 
to radiation were observed according to the configuration of the atoms in the 
molecules. When carbon atoms were arranged in long, straight chains, radia- 
tion caused these chains to link up with one another, giving highly complex 
structures of an entirely different nature from the original material. The first 
effect of this change was to cause a rapid increase in viscosity, ultimately 
giving rise to a solid rubber-like product. —— 

For example, a high quality turbine oil conforming to BSS.489 receiving a |B 
dosage of 1.77 x 10'* neutrons/cm? was changed into an intractable solid—a L 
clear proof that radically new lubricants were needed by the nuclear industry. 

Shell Atomic Power Lubricants have a molecular structure that has proved 
itself very resistant to radiation. In fact it will withstand a radiation dosage 
four million times stronger than that which will kill a man—without any 
significant change in structure or physical properties. 


The Research Story | | 
+ 








VISCOSITY 
> 























i 


RADIATION DOSAGE 














Relationship between radiation dosage 
and percentage increase in viscosity, cS 
at 100°F 

Oil A: high molecular weight long chain 
hydrocarbon. Oil B: Shell A.P.L. 731. 


ATOMIC POWER LUBRICANTS 


another proof of Shell leadership in Lubrication 
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HIRE PURGHASE 
TERMS 


available for new and 


SECONDHAND 
MACHINERY 


* 


Choose from our £35,000,000 stocks! 


Although many industrial concerns—small, large and very large— 
are taking advantage of Higher Purchase facilities nowadays, some 
people may not realize that, as well as new 


GEORGE COHEN’S 


MODERN SECONDHAND & RECONDITIONED MACHINERY 
SUCH AS: 


MACHINE TOOLS, SHEET METAL MACHINERY, BOILERS, POWER PLANT, 
ELECTRICAL EQUIPMENT, HYDRAULIC PLANT, RUBBER & PLASTICS 
MACHINERY, PROCESS PLANT, CONTRACTORS’ PLANT, MOBILE CRANES, 
LIFTING & MECHANICAL HANDLING EQUIPMENT, CONTRACTORS TOOLS 


is available on favourable HIRE PURCHASE terms 


SONS AND COMPANY a i ee 


WOOD LANE, LONDON, W.12. Tel: Shepherds Bush 2070 STANNINGLEY, NEAR LEEDS. Tel: Pudsey 2241 


Grams: Omnipant, Telex London. Grams: Coborn Leeds. 


Sunbeam Road, LONDON, N.W.10. Tel: Elgar 7222 


And at: Kingsbury (Nr. Tamworth) - Manchester Glasgow - Swansea - Newcastle - Belfast - Sheffield Southampton - Bath 
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FLOWMETERS for petrol 


Amal Flowmeters are precision instruments used exten- 
sively on engine test bed installations and enable the fuel 
flow to be directly read off at every instance of engine 
performance. 


AMAL LTD -HOLDFORD ROAD 
WITTON - BIRMINGHAM 6 
TEL: BIRCHFIELDS 4571 


Their accuracy is within plus or minus 2 per cent. 


Various models are available covering a range of I pint per 
hour to 400 gallons per hour, 


Send for list No. 323. 











from A‘I°D, a universal 


spray gun with every advantage 


FASTER 
LIGHTER 
STRONGER 





PISTOL 
GRIP 


Here it is! The spray gun you've always wanted. S ; 
The spray gun you might have designed for yourself. . 


The featherweight AID 27 weighs only 22 ozs., 


allows day-long use free of fatigue right to the end. : 
See how short it is, too. You can work right in close . | _ 
where space is restricted or short-radius work is . 


being sprayed. 
Short and light this gun might be, but it’s not short 


or light on work. It’s a high-speed fine-atomisation i 
wonder that covers more surface with fewer strokes, _ 
and will handle liquid of any viscosity you want to use. 


The gun you must have! But we haven't finished yet. ' 
It takes to pieces in minutes for easy cleaning. The 
brass head insert and stainless steel working parts 


guarantee you a long life free of trouble. The new 
scientific grip snugly fits the worker’s hand, cuts 
fatigue still further. 

Keenly priced and with a range of nozzles to suit every 
need, the AID 27 represents a startling advance in 
spray guns. You can learn more about the best gun 
that money can buy if you send for Folder. 


“GiyjyZ 


AIR INDUSTRIAL DEVELOPMENTS LTD 
Aidspray Works - Shenstone - Nr. Lichfield - Staffs - England 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
Canadian Office: 4 Lailey Cresc., Willowdale, Ont. BA 1.2677 





SEND F 
PARTICULARS 








ESTABLISHED 1840 


INSULATION 


WATER GAUGES 
ETC. 


F. WIGGINS & SONS 


9-11 TREDOWN RD., SYDENHAM, S.E.26 
Tel: SYDeaham 7660 











RICHMOND WELDING CO. 


Fabrications, Large and Small, 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 


Tele.: BRADFORD 25405 
Established 1929 











SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


a eel 


Manufactured by 


JOHN TONKS <:: 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


ele phone shee 
SHEFFIELD 24679 TONK HEFFIELO.$ 
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ACCURATE = Who wants to know 
RECORDING INSTRUMENT 
) what about dust?... 


£0 

Before deciding to recover valuable dust, or control nuisance 
dust, all concerned would like to know the answers to two 
questions—how much can be collected, and how much will 
it cost ? 
Mancuna have developed a method of testing on site, under 
the actual conditions operating for the proposed collection 
plant, which enables them to answer both questions very 
precisely. 


The MANCUNA method of 
dust control determination 


OUR NEW FACTORY INDSOR AVENUE 


MERTON, S.W.19 Liberty 5661/2/3 


where our hitherto accuracy 
service to industry will be 
vastly extended for the 
benefit of our many 


users of instruments 


PRESSURE GAUGES + THERMOSTATS 
NDICATING AND INDICATING AND 
RECORDING . NON-INDICATING 
VACUUM GAUGES * TANK CONTENTS 

GAUGES 
TEMPERATURE * CONTROLLERS 
DIAL THERMOMETERS TEMPERATURE 
RECORDERS PRESSURE CONTENTS 
CONTROLLERS LEVEL 


RISH SUBSIDIARY 
ARIC re AND) LT 


6 MONTAGUE ST. OUBLIN 








Stage 1 Stage 2 
The A pitot tube reading is taken to determine The single standard miniature cyclone Tube 


Re gas velocities in the conveying duct. Test Assembly. A test ts run under opere 
Pog y ating conditions. 

pump ‘a 
FOR INDUSTRIAL PUMPING 





THE “B” RANGE 


A small 60 G.P.H. Pump. ideal 
for dispensing or Pilot Plant 
duties. 





THE “H” RANGE 


Constructed in stainless steel 
or gunmetal for food and 
chemical applications. 

Stage 3 Stage 4 

Laboratory analysis shows particle size Knowing weight of catch sample, and time 
and other characteristics of samples collected. run on test, Mancuna can determine dust 


THE : D as RAN GE load and percentage of dust recoverable by 


; a Mancuna multiple tube collector. 
Made in cast-iron for general 
industrial use. 





Consult 


SELF PRIMING @ VALVELESS @ STEADY FLOW ® NO MANCUNA ENGINEERING LIMITED 


URNING OR AERATION @ SIMPLE AND ROBUST F . 
areata a eee cosaae’ saditine toemmae DENTON, MANCHESTER. Tel. : DENton 3965 (5 lines). 


MONO PUMPS LIMITED London Office: 59, VICTORIA ROAD, SURBITION, SURREY. 


MONO HOUSE, SEKFORDE STREET, LONDON, E.C.1. Telephone : Elmbridge 9793. 
Telephone: Clerkenwell 89/1 Telegrams: Monopumps, Phone London 


ond ot Defoe, tehearen, Newemstns Weep re Specialists in gas cleaning and dust technology. 


————— — ———————_——— cnaEnenanienal — 
coeaeeeemetaaeieinee —— 























MPZ2Z7IL4196 











Telegrams 
* Corona’ 
Leicester 
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CORONA @ [E55 


propped; 


14 ft. radius free at 22 ft. radius, 














3 Motor, electrically 
operated Fixed Wharf 
Crane. Duty: 15 tons 











BRITISH 
MADE 





TAPPING 
ATTACHMENTS 


Will fit any standard ‘drilling 
machine with morse taper drive 


Made in 3 sizes 
Tapping capacity x" to §” dia. 


Automatic reverse. Friction clutch drive 
Tap idles in forward direction 


Tap breakage practically eliminated 





FREDK. POLLARD & CO. LTD. , 
CORONA WORKS, LEICESTER 6755, Cimes) 
ENGLAND 

















Telegraphic Address: 
“ Lifting, Leicester '’ 








elephone Nos.: 
275754 








is the key-note... 


This new super-economic boiler installation has 
produced excellent performance figures during 
the past twelve months. £20,000 nett 
saving has been effected. Outlet 
temperatures of 400°-450°F. 
with CO, up to 13% have 
been easily maintained. 


Nightingale Road Factory, 
Derby. Photograph by 
courtesy of Rolls Royce Ltd. 


NETHERTON, DUDLEY, WORCS. 
Telephone: Cradley Heath 66417. 


London Office: Bank Chambers, 329 High Holborn, W.C.1. 
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One of two Wellman 
20-ton Vertical Ingot 
Charging Machines 
installed at the new 
Lackenby Works of 
Messrs. Dorman Long 
(Steel) Ltd. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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Adjusting the scanning unit 
of the electron accelerator 






for cables and wires 





with exacting duties 


BICC irradiate polythene to make good cables 
better. The process is basically the bombardment 
of polythene with electrons. This causes a 
chemical change, resulting in a stronger material, 
which is more elastic and has improved tempera- 
ture characteristics. 





Here are some BICC products with improved 
characteristics resulting from irradiation: 





CONTROL CABLES 
Multi-core cables, insulated and sheathed with 
Irradiated Polythene. have improved short-term high 
temperature characteristics 





EQUIPMENT WIRES 
Irradiated Polythene insulated equipment wires have 
improved soldering properties and enhanced high 
temperature performance 





WINDING WIRES 
Irradiated Polythene insulation gives better per 
formance for wires subject to intermittent overload 
conditions 





COAXIAL R/F CABLES 
Irradiated Polythene core permits higher temperature 
soldering of radio frequency cable terminations 





Full details of these BICC products are available on request 


porvrnvene Cables & wires 


POLYTHENE 





BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 BLOOMSBURY STREET, LONDON, W.C.1 





E 





~ 








Six G.E.C. sets 


complete EKurope’g 














Six G.E.C. 60 MW hydrogen- 
cooled turbo-generators have 
been erected and installed at 
Hams Hall ‘C’ for the Midlands 
Division of the Central Elec- 
tricity Generating Board. 

All machines from No. 1 to No.6 
were commissioned in less than 
two years. Steam conditions:— 
900 p.s.i.g. 900° F. 

The group — comprising Halls 
‘A’, ‘B’ and ‘C’—is now. com- 
plete. Hams Hall ‘C’ brings the 
total installed capacity of 
Europe’s largest power concen- 


tration up to 930 MW. 
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GLENFIELD 


Hydraulic 
Power 
Equipment 
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The production of large hydraulic power appliances is a Glenfield speciality. 
Our experience in this type of work is that of the expert, and our foundries 
and machine shops are fully equipped for making such equipment up to the 
largest sizes, for all pressures and purposes. 

Cylinders and rams have been supplied for numerous duties, for example, 
the handling of dock caissons, the operating of dock sluices, steel furnace 
doors, coal hoists, and, in tilting form, for charging steel furnaces ; whilst 
hydraulic accumulators have been made for outputs up to 650 h.p. 


4 
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i 
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ne 
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‘ 


illustrated above are part of a mould for a 29ft I'4in long by 26%in dia. ram, 
and the machining of it. The site photograph shows an accumulator, manu- 
factured by us some years ago for Leith Docks, that has a 24in dia. ram and 


a stroke of 36ft. 


* 


: 
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GLENFIELD & KENNEDY. LIMITED. KILMARNOCK 








HEAD OFFICE AND WORKS: KILMARNOCK SCOTLAND 
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---to use THE COVENTRY MARK 5 chains 







When the demand is for reliable non-stop production, specify 
The Coventry Mark 5 chains. They have the strength that only 
steel can give; the roller chain principle combined with hardened 
steel bearing surfaces ensures smooth running, minimum friction 
and long life. 




















These chains are designed to replace malleable and pressed steel 
chains— very many cases are on record of vastly increased life of 
drive, and freedom from trouble as a result of such replacement. 
Mark 5 chains will run on the same wheels as the malleable 
chains they replace (and in most cases, pressed steel chains also). 
For the best service, however, it is preferable whenever possible to 
run the chain on the associated Mark 5 wheels which are 
available in a wide range of sizes. 


Mechanical handling requirements are catered for by the use “ 
of K and M attachment plates which can be built into the 

chain at any pitch spacing, on one or both sides. Customers 

may readily fit their slats, trays, buckets, etc., to the 

attachments, which are provided with suitable holes a ae 

of standard size. 


The complete range of Mark 5 chains complies in all respects with 





British Standard Specification No. 2947 : 1958. 


THE COVENTRY 


EeVUUEE STEEL ROLLER CHAINS 





er" 





‘eae — the FIRST name in precision chain 








RENOLD CHAINS LIMITED - MANCHESTER 





ENGINEER 


which combines :—the resilience of the hydraulic coupling and the positiveness of the 
frictional coupling. It is revolutionary in that driving and driven elements are coupled by 
magnetically-activated particles. It has these advantages :— 


Accurate torque control Perfectly smooth operation 
No mechanical engagement and thus negligible wear No slip rings—excitation coil is stationary 
Accurate torque limiting slip on overload Remote control at any distance 
Acts as brake or coupling in either direction Dynamic and static coefficients of friction equal 





The range comprises eight standard units with torque capacities from 4 to 200 Ib ft. 


SMITHS Magnetic Particle COUPLING is unique. its potentialities enormous. Let us advise 
you, therefore, how best to use it in your particular field 


CMT HTS, = srs sons cnoran ro 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. 
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the only crane 


that can carry Maximum load 
of 10,000 Ibs @t 8 ft outreach 


with Jib horizontal under & f€ headroom 





The all hydraulic Hly-Max 


NEAL HrMax 





i 


' s.r 
Wa... 






features ® 


@ Fitted with special hydraulically operated 
telescopic jib, not just a telescopic hook 


@ Road speed of 12 mph enabling it to cover 
distances quickly 


NV B AL @ 4 speeds both forward and reverse 


© Power operated steering for exceptional 
manoeuvrability 






R:-H: NEAL & CO-LTD 
Head Office: Plant House, Ealing, London, W.5. | multi-purpose crane of high quality, 
design and performance 


Works: Grantham, Lincolnshire. 
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Sanding drum casting drilled by eight Par-A-Matics simultaneously. Precision mounting clamps ensure 
accurate set-up. Note variety of angular mounting positions. 


‘*ARO-BROOMWADE”’ 
PAR-A-MATICS 


Save Man - hours 


Par-A-Matics are compact, self-feed pneumatic tools designed for multiple drilling, 
burring, tapping, grinding, reaming, nut-running, positioning . . . almost any 
operation requiring rotating tools which can be accommodated in a }” or j” chuck. 
QUICKLY ADAPTED TO CHANGING NEEDS 

Par-A-Matics are invaluable for long or short production runs. Gears are inter- 
changeable for speedy conversion to any of seven speeds from 500 to 17,000 r.p.m. 
You can easily mount Par-A-Matics at any angle for automatic or semi-automatic 
operation. You can link any number for simultaneous functioning. One man, 
using a remote control valve, can operate a whole battery of Par-A-Matics. 


Par-A-Matics really wi// SAVE YOU MONEY. Expert technical advisers are avail- 
able for guidance on schematic layouts, based on a wide experience in the application 
of Par-A-Matics. Ask for Publication No. 443 T.E. 


*“BROOMWADE”’’ 


Air Compressors & Pneumatic Tools 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 


Telephone: High Wycombe 1630 (10 lines) Telegrams : *‘ Broom "’, High Wycombe. (Telex.) 
603A.SAS 
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THE VERSATILITY | 
OF PAR -A- MATICS | 
covers almost any kind 
of rotating 
tool 














Drilling 


Burring 


Screw- 
driving 


Nut- 
running 
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Long-range readability 
WITH 


Metrovick instruments 


With its modern scale presentation, the Metrovick FC2 Wattmeter 
can be accurately read from a distance of many feet. It is typical of 
a wide range of instruments from Metropolitan-Vickers, including 
voltmeters, ammeters, power factor indicators and synchroscopes, 
developed for ease and reliability of use in modern power stations. 


DIAL SIZES: 4 in., 6 in., and 8 in. 
PATTERNS: Round projecting. Round flush (as illustrated). 


i Round flush with square bezel. 
} 


i Y 
i , 
Wf 
Aut 


} 
| 
} 
| 
| 

























For further details please write to: 


METROPOLITAN -VICKERS 





An A.E.L, Company 


G/A705 
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It’s alla 
Fabrication 


1887—and the crowning labour of M. Gustave 
Eiffel is daily rising higher. Straddling the 
boulevards upon four gigantic legs, it will rear 
its 7000 tons of metal 985 feet high above 
Paris and supersede the Arc de Triomphe as 
a symbol of the capital city of France, a fitting 
tribute to Eiffel the builder in Iron... 
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Fabrications to us at Craufurds, too, mean 
building for the future, with strength and 
dependability, using good materials and fine 
workmanship. Large or small your fabrication 
problems can be our concern. 





A 13ft. Dia. Hopper 
in tin, Mild Steel Plate 





A Framework and 
covers on Large Work 
Projector by Optical 
Measuring Tools, Ltd. 





DENMARK STREET, MAIDENHEAD, BERKS. 
Telephones : 2585 PBX 


For Fabrications in all shapes and sizes consult: 
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On making’ 
an impact 











WH A M if ‘Great strength rings the bell’ says the 


notice on the try-your-strength machine. ‘There’s a knack in it’ 
say the onlookers when someone does ring the bell. Of course, 
there is a knack in it—in making the utmost impact from the 
power available, as B.J-D achieve in their crushers. For reducing 
industrial materials, you must have well-designed machines, 


running at the right speed and adequately powered. B.J-D 





produce a wide range of crushers from which it is usually possible 


to choose a machine which will best suit a particular application . . . pipework is pipework, whether in the form of 
the tubular derricks designed and built by us 
—to have the maximum impact, to give the required product for the oil jetty at the Bankside Power Station of the 


Central Electricity Generating Board 


' : ; ‘ or in the form of off-loading, storage and tanker pipework. 

most economically. The Hammer Mill, illustrated, is perhaps Indeed, where “tadusttial sho and tubes - ». - kind 
. : 5 are concerned, we offer a complete service 

the most versatile of B.J-D machines, capable of reducing many from drawing board to installation. 


materials to a small product in one operation. All B.J-D 


SIMMONS & HAWKER LTD 


crushers are massively 





constructed for long ser- 








SOUTHDOWN WORKS - POINT PLEASANT - LONDON - 5S.W.18 


vice. May we give you Broadway /sh/r 


further details ? 


















Now he has new responsibilities. And that 
calls for insurance. His Managing Director 

<— him to contact Confederation Life. “They’re a fine Company”, 
he said, “ and have one of the best plans I know for combining savings 
- —s if anything should happen to reduce one’s earning 


Se {77 need his needs with his Confederation Life man and settled 
on a Family Protection policy. Now his wife is protected. It’s a 
sensible way to start. 

Write today for full details of economic insurance to meet your 
individual needs. 





CRUSHERS 


for most industrial applications 








r for the United Kingdom, 





Incorporated in Canede E 4,8, le, ef ASSOCIATION, 18 Park Lane, London, W.! r 
BRITISH JEFFREY-DIAMOND LIMITED, wind Goren Please send, without obligation, details of your FAMILY PROTECTION Plan. 
me le N 
CRUSHER AND INDUSTRIAL DIVISION, 15-17, CAXTON STREET Assets over 1 Peale RES 
LONDON, S Wr er f Et. Date of Birth.. 








WF.5S081 
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Soot blowing 





HOW MUCH 


FOR THIS? isa push-Q OOOO job 


with the CLYDE system 








UNIFIED LECTRAMEK 
CONTROL SYSTEM 

most efficient yet devised. 
Considerable savings in initial 

cost and valuable boiler room space 


have been achieved by this new 
system of electrical control which 





Sats 
tc ms  JRRREREOSEIEE LS 


- » +» mot more than a shilling, maybe 
but a single damaged bolt or other 


screw threaded part can — — works in conjunction with the 
if a replacement is not readily avail- 
able when it is wanted and essential Clyde Lectramek Soot Blower* 
machinery is standing idle. But there - the original blower employing a 
is no need to take chances because en eu eter 5 
there is a certain safeguard and it uni-directional motor. Control 18 
costs only 27/6d.—the Edwards’ _— exercised from a small panel which 
Bolt Saver and Thread Restorer Tere are ‘ 

a indicates all essential information 

Unquestionably, the Bolt Saver is to the operator. 

the most efficient tool for restor- THE BLOWER: The complete ope rating cycle is in one 


ing damaged threads and it is the motion and is driven through a compact mechanism by a 
easiest to use, too: Simply insert non-reversing motor. When the operating shaft is rotated, 
damaged part, close tool by means the nozzle advances, the steam ports open and, at the same 


time, rocking motion ts automatically transmitted to the 


of clamp, withdraw part by un- CY eD rE : haere ie. Th 
screwing and—presto !—the dam- Further information is norzle ne uni-directional motor eliminates the bulky 
SOOT SLOWER contactor gear used with re- 


aged thread is as good as new, EQUIPMENT given in our publication versing motors and reduces 
re-formed (not cut) and with full No. CBL. 1954 hich wil 4 a: electrical maintenance by being 
grip restored! Also invaluable as a , si which will of simpler and more rugged 
thread gripper for holding threaded be supplied on application. construction 
parts in the vice. The reversing motion is achieved 
mechanically on all Lectramek 
blowers. A limit switch mounted 
on the gear box and connected 
to the starter regulates the 


; stopping, starting and number 
& ¥ Dp E al in of strokes 


Over 5,000 blowers of this type in use all over the world 











AND THE CONTROL PANEL 





. Ss le | ra h 
CLYDE BLOWERS LTD. 0 00 6 aerate 
No inserts or loose parts and the Cc on this small unit which takes up 
7 Oo | > ace » ‘ wile 
one tool takes all sizes from }-in. LYDEBANK SCOTLAND Lad 7 (be goalie the main boiler 


to g-in. dia. (BSP j-in. to 4-in.). Tel: Clydebank 2161/4 


There are models for the follow- 
ing threads: BSW, BSF, ANF/SAE, 


UNF, Metric, Motor-cycle 27/6 











P, all 
easieecemiaa RESISTANCE STRAIN GAUGES 
mee By J. YARNELL, B.Sc.. A.Inst.P. 
ll . 
— rautee Price 12s. 6d.  (Postoge 6¢.) 
Gua This book deals with the construction and application of resistance strain gauges and with the 





| 


} 


to md aren : : ‘ 
| we invite v4 threads we oe most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
| Knock-uP Br indition wi . wider application. is treated extensively, being introduced by a short exposition of the theory of 


} mer and geo ln 8 
| Saver—You" nut cannot stress and strain in a surface. 
ing 
respond Order your copy through your Bookseller or direct from:— 





ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 





screwed on! 
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C) Fabricated S~ 
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- S Platework 





VESSELS 


We manufacture a large variety 
of Vessels in Mild Steel or Alu- 
minium Alloys, for all purposes. 
Vessels with special linings can 
also be supplied either homo- 
geneous lead or rubber-lined. 
Mechanical stirrers or paddles 
can be incorporated to customers’ 
requirements. 





specitication 


SPECIAL FABRICATIONS 


Intricate shapes such as Condenser Cases are the 
outcome of our many years’ fabrication experience 
and by producing clean finished parts requiring no 
machining, we can supply a structure with clean 
lines and minimum distortion. 









BEDPLATES 


We can supply Bedplates for machinery, fabricated to all 
types of designs. Such structures are free from distortion, 
rigid and indestructible, and show a great saving in weight 
over other types. All necessary machining can also be 
carried out. 

pcr penn “* FABRICATED PLATEWORK "’ fully describes our activities in this field. A copy 

W. G. ALLEN & SONS (TIPTON) LTD - P.O.BOX4 + TIPTON ~- STAFFORDSHIRE. 
TEL: TIPTON 1266 
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HOLE, 


ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 
From: 


PLATT MALLEABLE CASTINGS LTD. 
CLIVE FOUNDRY . LEAMORE - WALSALL 























Better than New 
with a.... 


FLAMEPROOF SOLENOID 
OPERATED VALVES 


BUXTON CERTIFIED 
Pressure Ranges... .. O85’ W.G. 
0-5 P.S.I. 
0-15 do 
0-150 do 
Bores 4" to 4” on ... 01500do 
Voltages D.C. 24v. to 550v. 
A.C. 100v. to 600v. 
WITH INTEGRAL RECTIFIERS 


MAXSEAL VALVES LTD 
WOOD ROAD, KINGSWOOD, BRISTOL 


PNEUTOMATION 


f / power in the right direction 


A push to production with the power of an elephant—that’s 
PNEUTOMATION! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 

from bell-ringing to jig-boring—and do it faster, at less cost. 

A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PREUTOMATION 

is a really long-lasting trouble-free pneumatic power system. 















BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications, 

CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Both 


Specialists in JET ENGINE LABYRINTHS "CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 


























Pneutomation never forgets to operate 





— 
The ‘ Pneulang’ basic cylinder unit, just one of the 264 cylinders 
available ‘ off-the-shelf’. The range of PREUTOMATION 
equipment also includes many types of manual and automatic 
valves, lubricators, air flow regulators, pipes and fittings, etc. 
PNEUTOMATION 





energy under control 
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Ze SLANG PNE@MATIC LTD 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel 2$221:2°3 





Associated with Desoutter Brothers (Holdings) Ltd. P1652 
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MODERN PRODUCTION METHODS DEMAND high efficiency and accurate 
CONTROL OF OPERATIONS. Where control by capacity is used 
HIGH STABILITY and ACCURATE DISCRIMINATION 
are prerequisites of efficiency. 


The BURNDEPT 
PROXIMITY SWITCH BE238 


uses a unique Crystal Control 
system and is, we believe, the most 
stable and accurate switch of its 
type in production 


SUITABLE FOR: 
Level Control 
(liquid or solid) 


Temperature 
Control 


Monitoring 


Process Control 
Counting 


Interface between 
immiscible fluids 





Outstanding sensitivity 
Temperature compensated 
Easy maintenance 
Excellent stability 


Robust construction 





Shower-proofed casing 


Enquiries to: Contracts Department, 


BURNDEPT 


ERITH, KENT 


LIMITED 


TEL: ERITH 3080 











6th to 20th 
September, 1959 





Rising production 
calls for increased sales. 


That is the reason 
Why you also should take part in the 


INTERNATIONAL TRADE FAIR IN BRNO 


Products of the engineering and metallurgical 
industry raw materials and semi-products for the 
engineering industry, engineering products of a 
consumer goods character 

Further information will be supplied by 

BRNO TRADE FAIR 


Brno — Czechoslovakia 
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Nimonic DS 
PROLONGS 


stack-tip L/F£ 









The tip of 
welded construction 
is the subject of a 

British Petroleum Co. 
Patent application. 










“Nimonic” is a Registered Trade Mark 
of Henry Wiewin & Co. Lid 


One of the refinery engineer’s problems has been to lengthen flare 
stack-tip life. Factors involved are temperatures of approx. 
800°C; tendency of flame to sweep down on lee side; distortion 
due to high wind pressure. 

At BP Refinery, Llandarcy, two flare stacks are now fitted with 
Nimonic DS tips of new design, fabricated by Welding Technical 
Services Ltd. Nimonic DS retains its strength and resistance to 
distortion and oxidation at high temperatures, while the slats 
overcome the flame sweep tendency. 

Nimonic DS, in common with other “difficult” metals, poses its 
own fabrication problems—all unerringly answered by W.T.S. 
who have the specialised knowledge and plant to handle 
made-to-measure jobs of every type and size. 


another ‘‘difficult”’ job by— 


(OMY WELDING TECHNICAL SERVICES LTD. 


ENGINEERS AND FABRICATORS 


« oe is 
===" HURST MILL,KINGS NORTON, BIRMINGHAM 30 
Phone : KINGS NORTON 2360/2555. Grams: WELTEXA, BIRMINGHAM. 
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aK 


can offer such a 
wide selection of 


British made bearings 


Taper roller bearings to both inch and metric 
dimensions, form part of the unique range of 
ball and roller bearings manufactured by 
The Skefko Ball Bearing Co. Ltd. 

In Susi’ taper roller bearings the rollers 
run smoothly and freely under load, all skewing 
and skidding being eliminated. Many important 
improvements in roller bearing design have been 
pioneered by the world-wide SiGiF° Organisa- 
tion, and in this country The Skefko Ball Bearing 
Co. Ltd., as the only British manufacturer of all 
four basic bearing types—the ball, cylindrical 
roller, taper roller and spherical roller—can 
offer completely unbiassed advice on all your 
bearing problems. 
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A straddle-mounted bevel pinion for a commercial 
vehicle incorporating two taper roller 
bearings and one cylindrical roller bearing. 










HF SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 
THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES : 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


G I7! 
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NEAR MISS FOR THE MOON 


The competition between the Americans and the 
Russians in setting up artificial earth satellites and in 
firing off lunar probes has its dangers. One cannot, for 
example, help fearing that one or the other will venture, too 
soon and before sufficient knowledge has been gained, to 
send up a manned satellite. Yet the competition is prob- 
ably pressing the contestants forward to ever-greater 
achievements more quickly than they would have gone 
without that stimulation. On January 2 the Russians 
launched what was intended to be a lunar probe, and which 
may have been intended actually to hit the moon. Its 
weight is reported to be 1472 kg—not far short of 14 tons 
—and its payload of batteries and instruments amounts to 
361-3kg. If, indeed, this object ever was intended to 


hit the moon it actually achieved a near miss by a distance 
of some 4600 miles, being at that time almost 228,000 
miles from the earth. There has been no report that the 
object was fitted with “ reverse” rockets, like one of the 
recent American lunar probes, capable of slowing it down 
as it approached the moon so as to permit of its capture, 


as a “ moon satellite.” The object, in fact, has continued 
to move away from the earth and is due, according to 
Russian calculations based upon its present orbit, to 
establish itself in an elliptical orbit around the sun, whose 
perigee will be 91,000,000 miles and whose apogee will be 
122,500,000 miles from it. From the fact that the batteries 
in the probe are chemical and not solar and will therefore 
probably have ceased to generate any useful power by 
the time these words are published, it can reasonably be 
assumed that the Russians, in this experiment, were 
interested only in getting scientific readings from distances 
out as far as the moon. In a table in our contributed 
article “* Rocket Development in 1958,”’ we have included 
particulars of this Russian lunar probe. For had this 
device been set off only two days sooner its launch 
would have been the major engineering event of 1958. 
For the first time in history man has flung an object 
clean off the earth into inter-planetary space. 

There is more than one factor about the Russian probe 
likely to prove disturbing to the Americans. First, there 
is the weight of the object ; and, secondly, the high degree 
of precision reached in achieving the desired launching 
speed and direction. A miss by some 5000 miles may seem 
large. But it could have been the resultant of an error in 
launching speed so small as to amount only to a fraction 
of 1 per cent of that planned. Thus, the Russians nearly 
scored a bull’s eye. But in the American probes sent up 
towards the end of 1958 either propulsion failed to provide 
the desired magnitude of velocity or the guidance failed 
to achieve the expected direction by more substantial 
margins. It is, of course, ridiculous to attempt to predict 
the performance of a production lot of ballistic missiles 
from the behaviour of a minute and decidedly specialised 
sample. But the performance of American lunar probes 


confirms the suspicion that the long-range ballistic missile, 
as made in America, is a weapon delivery system of an 
unreliable nature, and that, as with gunfire, only firing in 
salvos will yield calculable results. The Americans must 
now have the uneasy feeling that a Russian I.C.B.M. can 
not only carry a bigger warhead, but can deliver it more 
accurately on target than can an American one ! 

But the large rockets of the present day have not only 
absorbed a very large investment of engineering ability. 
To give them military effectiveness has cost a vast amount 
of money, particularly in support facilities. Nations have 
always begrudged the money spent on the haft rather than 
the head of their spear, and even the wealthy United 
States of America has recognised that “ there must be a 
better way ” than that represented by their first generation 
missiles of “ V-2” inspiration. This “ better way” is 
not only forward, to guided missiles such as “* Dyna-Soar,” 
but also round the flank, to simplified economical solid- 
propellant weapons such as the two-stage “ Polaris ’’ and 
the “‘ Minuteman” with its greatly reduced reaction time 
and availability for either tactical, intermediate range, or 
intercontinental missions. The. basic weakness of the 
ground-to-ground missile, that its launching can be 
observed, at least if its bearing is known, has also been 
tackled, not only by evolving the Fleet Ballistic Missile, 
but also by developing air-launched vehicles such as the 
“ Bold Orion,” first launched froma “ Hustler” bomber 
in supersonic flight last year. Thus it is small wonder that 
the United States has found itself able to cut to mere 
hundreds orders for “* Thor ” and “ Jupiter ” I.R.B.M. 

The policies, based on harsh experience, of the pioneer- 
ing powers, contrast strongly with those of Great Britain. 
R.A.F. “ Thor” missiles are being placed on fixed sites 
which it is becoming very difficult to conceal ; their pro- 
posed successor will demand a proportionately even larger 
investment in fixed facilities. The “ Thor,” being designed 
for static launching, can hardly be treated otherwise in this 
very crowded country—although it does seem possible that 
this missile might be carried in a ship which could be 
beached (to provide a stable launching platform) some- 
where along the shores of Europe, allowing accuracy 
in fixing the point from which it is fired. But there 
there is every reason, in a country severely limited in both 
wealth and quantity of engineering effort, to look askance 
at the plans to produce a “ Blue Streak ” in the future. 
It may be worth while reproducing the successes of 
our Allies—many would disagree—but it certainly is not 
worth while repeating their failures. This country’s 
needs for rocket weapons are likely to be particular 
to this country’s situation, which is very different 
from that of the U.S.A. We should be (perhaps behind 
the veil of secrecy we are) developing rocket weapons 
especially designed to meet Britain’s needs. If we are 
doing so then the field in which Britain can best con- 
tribute to the development of space research rockets 
should make itself also apparent. 
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OPERATIONAL RESEARCH 

On January | there came into existence the International 
Federation of Operational Research Societies. The 
initial membership of this body comprises the Operational 
Research Society (United Kingdom), the Operations 
Research Society of America and the Societe Francaise 
de Récherche Opérationnelle. The principal object of 
the Federation is, of course, to assist the development of 
operational research as a unified science and to encourage 
its advancement in all nations of the world. Membership 
of the Federation is therefore open to national societies 
whose primary aim is to advance operational research 
and whose membership includes qualified scientists 
working in this field. Sir Charles Goodeve, who has 
pioneered the work of this country’s Operational Research 
Society, has consented to act as the first secretary of the 
Federation. 

Sir Charles was prominently concerned with the 
organisation of the first international conference on 
operational research which was held at Oxford in 
September, 1957. In an article which he contributed to 
THe ENGINEER of September 6, 1957, he appropriately 
recalled that operational research could be described as 
a benefit of the second world war. He recalled also 
Sir Robert Watson-Watt’s definition that the purpose of 
operational research was to obtain * the maximum effect 
from available resources.” This, it was declared, could 
be achieved by subjecting operational problems facing 
decision makers to a systematic scientific analysis and 
to determine as accurately as possible the outcome of 
alternative courses of action. Executive decisions could 
thus be provided with a scientific foundation. Certainly, 
it is fitting that a science which was developed to assist 
the prosecution of war should now find increasing appli- 
cation in dealing with the problems of a peacetime 
civilisation. One of the first activities of the newly- 
formed Federation will be to sponsor another inter- 
national conference on operational research. Provision- 
ally, this is planned to be held at Aix-en-Provence, in 
Southern France, early in September, 1960. The proceed- 
ings of that conference will undoubtedly be valuable as 
well as interesting, for they will comprise a progress 
report on the development of what Sir Charles Goodeve 
and his colleagues describe as “one of the youngest 
branches of science.” Moreover, they will constitute the 
first fruits of an international organisation which is 
setting out on a worthwhile task. 


SECURITY OF EMPLOYMENT IN ENGINEERING 

It was a very pleasant Christmas and New Year present 
that Lord Chandos gave to the employees of the Asso- 
ciated Electrical Industries group of companies. To 
quote the actual announcement which was published 
“every hourly paid employee, under sixty-five years of 
age for men and sixty for women, who normally works 
the full nationally recognised working week and who 
has in the current period of employment served the 
company continuously for three years after the age of 
eighteen will be entitled to one extra week’s notice of 
termination of employment for every two years total 
service fiom the age of eighteen in addition to the normal 
one week’s notice.” Effectively a man of twenty-two 
who has served his Company for four years will be 
entitled to three weeks’ notice and one who has served for 
twenty years to eleven weeks’ notice. In addition, one 
day’s special leave of absence per week during the period 
of notice will be granted for the purpose of securing work 
elsewhere. In some industries, maybe, the idea of 
making any such concessions to employees would be 





regarded as quixotic. But in the engineering industry it 
certainly will not be regarded in that light. For to the 
directors, we believe, of hundreds of engineering firms it 
will seem that Lord Chandos has merely entered into a 
formal agreement to do something which informally has 
been done for years. In a legal sense employees with 
long years of service behind them have in any company 
been liable to almost summary dismissal. But we can 
think of very few engineering companies which would 
consider for one moment treating an employee of many 
years standing in such a way. The security of employ- 
ment of men who have spent long years in the shops of 
all but a very minor set of engineering companies is very 
high; for these men are very highly valued. Of course, 
changes of technique sometimes occur, or particular 
kinds of work are given up, necessitating, not something 
as curt as the dismissal of old servants, but a parting of 
the ways. But most of the engineering companies of 
which we are thinking in that connection would need no 
guidance from a formalised scheme to act responsibly to 
the employees who had to find somewhere else to go. It 
is indeed, our impression that within Associated Electrical 
Industries, Ltd., Lord Chandos was announcing nothing 
especially startling ; but merely confirming and making 
definite a practice already followed. Nevertheless, it 
may be that as seen by an employee there are advantages 
in having a policy explicitly stated. Moreover, even if a 
generous practice has been followed for years it takes 
courage for the management explicitly to promise that 
that practice will be equally generous far into the future. 
It may well be that other organisations and firms will 
follow Lord Chandos’s lead. 


OVERSEAS STUDENTS 


Last year at about this time the Institution of Mech- 
anical Engineers laid on a special reception for overseas 
students who are engaged in studies or training in this 
country within industry or an educational establishment. 
Clearly the reception is now to become an annual event. 
For it was repeated this year on January 2. The students 
concerned included Athlone Fellows, who, it will be 
recalled, all come from Canada ; Federation of British 
Industries scholars, who come principally from the 
Commonwealth, the Middle East and South America, 
and a number of others from a variety of lands, including 
Japan and Turkey. They were received by the president 
of the Institution, Air Marshal Sir Owen Jones; and a 
number of members of the Institution, especially those 
interested in education, together with representatives of 
the * Civils” and * Electricals,” were invited to meet 
them. In addition, bodies sponsoring the arrangements 
for bringing students to this country, the Ministry of 
Education, the Federation of British Industries and the 
British Council were represented. After the reception 
those present were addressed by Professor Saunders on 
‘“* Some Aspects of Education and Training of Mechanical 
Engineers *’ and proceeded to discuss it with spirit. A 
film show and a buffet supper brought to an end a very 
pleasant occasion made all the more pleasant by its 
strongly international flavour. It is, of course, the practice 
of the Institution to extend a welcome to Athlone Fellows 
and F.B.1. scholars on arrival in this country, to invite 
them to meetings, offer them issues of the Chartered 
Mechanical Engineer, and to help in any other way it 
can. It seems to us an excellent idea to bring together in 
the New Year students from so many different places to 
meet one another and to meet also some of the eminent 
engineers who have helped in one way or another to get 
them here. 
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A BIG RISK 


It is a novel and not entirely welcome experience to be 
able to discuss a new weapon for one of the fighting 
services early in the design stage. During the last few 
years, however, the Ministry of Supply has appeared to be 
so irresponsible in the procurement of aircraft, if of 
nothing else, that the provision of aircraft for the Royal 
Navy and Royal Air Force has become a matter of wide- 
spread public concern, and it has therefore become 
necessary to reveal the planning stages of the procurement 
process to much the same extent as is practised in the 
United States of America. Thus it has been announced 
that Vickers-Armstrongs (Aircraft), Ltd., and the English 
Electric Company are to design, develop and presumably 
produce, a tactical strike/reconnaissance aircraft to a 
specification now designated ** T.S.R.2,”’ the machine to 
be capable of operating from small airfields with rudi- 
mentary surfaces and to have a“ very high performance at 
all levels.” It is known that “ very high” refers to the 
standard of existing British equipment, and that a light 
alloy aircraft of roughly “* Thunderchief ” performance 
will meet the maximum speed requirements. This is 
unquestionably a very real requirement, and one which 
is not likely to evaporate in the near future. But, in 
justice to the engineers who are called upon to undertake 
the project and may in later years be criticised for their 
handling of it, it is highly desirable to assess whether they 
have any chance of making a useful contribution to Great 
Britain’s military preparedness. 

The first and clearest observation, of course, is that this 
decision is belated. While studying the very latest edition 
of Jane’s All the World’s Aircraft we recalled that it was in 
a review of the issue before last that we drew attention to 
what was already obvious, the lack of a “ Canberra” 
successor. Thus an order placed at this late date can only 
make sense if some very major break-through is expected. 
Independence of runways would not mark an advance even 
on to-day’s state of the art. For the two-seat “ Mirage ” 
fighter-bomber, like the present scion of tactical aircraft, 
the * Starfighter,’ can arise from the zero-length launcher 
of the tactical cruise missile of the U.S. Air Force, while 
the lightweight Northrop twin-jet  strike/interceptor, 
intended particularly for the budget-limited services of 
the N.A.T.O. and S.E.A.T.O. powers, is being built both for 
zero-launching and to land on soft ground. Now that 
support aircraft of about Mach 2 performance are flying 
or about to fly, it appears clear that an aircraft to enter 
seivice in, say, eight years’ time, ought to be formidably 
different from anything which has carried R.A.F. roundels 
hitherto. This deduction is emphasised by the fact that 
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the procurement authorities have eschewed the two 
projects at present proceeding in the Hawker Siddeley 
Group, the * P.1121 ” which could make its first flight 
within weeks and the “P.1127” designed for vertical 
take-off. Thus, the industry is once again being asked to 
leapfrog a whole generation of technical experience, a 
performance well known to be fraught with possibilities 
of failure or, at the very least, delay. We see, for example, 
that our first supersonic interceptor is not yet in service, 
while a power by no means friendly has bombers of a 
similar maximum speed already operational. Therefore, it 
does not appear realistic to expect complete and perfect 
compliance with the performance figures and delivery dates 
promised, particularly as a design and production team 
that has not yet been formed is to be responsible for them. 
It has been disclosed that the power plant for the 
“ T.S.R.2” will be an “ Olympus,” built by Bristol- 
Siddeley Engines, Ltd. This is remarkable since the two 
airframe contractors both use Rolls-Royce engines in 
their current military production, and the one signal 
advantage of the by-pass engine is that it is lighter for a 
given static thrust and therefore attractive for short 
missions. Can it be deduced that the procurement 
authorities have not only interfered with the prime con- 
tractors’ choice of suppliers, but have distorted the selec- 
tion in the direction of an available engine needing little 
further development expenditure ? A continuance of such 
a policy might well lead to late delivery. 

There are certain things which, it seems to us, 
as to other commentators, could usefully be done but are 
not being done. Two come readily to mind. While our 
allies already have propeller-driven military transports 
which it is unnecessary to flatter by imitation, their merits 
being proven, the Western world does not possess a trans- 
port that could hope to fly unharmed over unfriendly 
territory, or do without escorts in an operational theatre. 
The Armstrong Whitworth aircraft which it has just been 
announced will be ordered by the Ministry certainly does 
not come into that category. The “* Victor ’’ variant pro- 
posed for both tactical and strategic transport roles might, 
therefore, well be built in time to be invaluable to the free 
world, thereby undoing a tithe of the damage inflicted by 
the cancellation of the Vickers “* V.1000”’ transport. The 
same manufacturer is nurturing a project highly attractive 
in the long term, in view of the need of the airlines to 
expand their markets and the probability of a long sojourn 
on the high-subsonic plateau, in the shape of a laminar- 
flow light transport that should be very useful for com- 
munications within the widely scattered territories of the 
Commonwealth and might open the way to a very low 
cost long-range air liner. 





* THE FUTURE” 

** We have entered upon a year which is likely to be distinguished 
by a very extended development of commercial enterprise, and a 
corresponding activity in most branches of constructive art. We had 
become so accustomed to the rapid progress of all those great works of 
improvement in which engineering and mechanical talent find their 
employment, that their continuance was regarded as almost a matter 
of course. The events of the past year have shown, however, that 
whilst none of these works can be carried on without capital, capital 
can only be counted upon where it is likely to earn a fair reward. And 
it is to the increasing commercial wants of nearly all parts of the 
world, coupled with the circumstance that vast aggregates of capital, 
withdrawn from the ordinary channels of enterprise, are now lying 
dormant, that we may fairly look not only for an early and general 
resumption, but for a very considerable extension of the labours of 


the engineer and artisan. 


The Engineer —100 Dears Ago wanuary 7, 1859) 


** Whilst our trade with the United States, France and Germany 
offers the prospect of a moderate increase, there is every indication 
of a great extension in our commercial intercourse with nearly all the 
colonies, and with Russia, Brazil, Spain, Portugal, China and Japan. 
We have frequently pointed out the interest which engineers and 
mechanics have in these prospects. For every addition to our present 
one hundred and odd millions of foreign exports, new steamships, new 
railways, new towns, new manufactories—in short a new instalment 
of all of that varied means of material progress are brought into 
existence. India has taken about twelve millions in value of British 
products yearly, but who shall estimate the trade and the correspond- 
ing improvement of that country when its vast plains and rich 
valleys shall have been fairly opened to the agencies of civilisation ? 
Nearly fifty millions of money are already being expended on Indian 
— and vin establishing steam navigation upon the Indus and the 

anges. ... 
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Royal Navy—1958 


By OUR NAVAL CORRESPONDENT 
No. I]—(Concluded from page 8, January 2) 


RESEARCH AND DEVELOPMENT 


ITH less money available, research and 

development during 1958-59 has been 
largely restricted to the development of the 
‘“*Dreadnought”’ and of counter measures 
against submarines with high submerged 
speed. Much attention has also been paid to 
the provision of automatic means for handling 
tactical information in warships. Both on 
the grounds of economy and to meet the 
Navy’s weapon requirements, two branches 
of research and development are now being 
concentrated. The design and development 
of the component parts of ship-borne gun- 
nery and guided missile systems will all in 
future be carried out at Portsdown, where the 
Admiralty’s Signal and Research Establish- 





Fig. 9 — Aerial of type 984 radar as installed in H.M.S. 
** Victorious ”’ 


ment will be combined with the Gunnery 
Establishment from Portland. This will 
mean that the detection, acquisition and 
tracking radars, the radar carriers and direc- 
tor sights, the gyro stabilisers and the com- 
puters will all be developed at this combined 
establishment. Similarly, the underwater 
research establishments will be combined at 
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10 and 11 (Left)—Section of display system with type 984 radar on H.M.S. ‘*‘ Victorious ”’ 
of H.M.S. ‘* Girdle Ness,’* the guided weapons trial ship, during sea trials 


Portland so that work on underwater detec- 
tion can be co-ordinated with weapons for 
attacking targets under water and the means 
of launching and controlling these weapons. 
This has resulted in the Admiralty breaking 
its long connection with Greenock. 

Of special interest is the new type 984 
radar system (Figs. 9 and 10) with its com- 
prehensive display system now fitted in our 
latest carriers such as the ** Victorious.”’ All 
the numbers and symbols required for identi- 
fying targets are written electronically on the 
dispiay tubes. Moreover, the interceptor 
computer works out for the control officer a 
future presentation of which and when his 
fighters will intercept or miss their targets if 
they continue on their present courses which 
have also been computed for him. It is 
interesting to note that whereas the cost of 
radio and electronic equipment for a carrier 
in 1938 was about £12,000, it is now more 
than £1,000,000. The Navy’s surface-to-air 
guided missile, “* Seaslug,” (Fig. 11) has 
proved entirely satisfactory, though there is 
still no sign of the ships in which it is to be 
installed. The Admiralty is known also to be 
developing homing torpedoes, but for details 
of anti-submarine weapon developments we 
have to rely on American sources. The 
United States Navy has the R.A.T., or rocket 
assisted torpedo, now in production, which 
consists of a homing torpedo and a solid- 
propellant booster rocket. It can be fired 
from a mounting of Sin gun size from 
destroyers and other anti-submarine vessels. 
U.S. reports also refer to a new weapon—the 
““Subroc.” It is, in fact, a guided missile, 
2lin in diameter, fired from a submarine’s 
torpedo tube, but no performance details 
have been issued. 

The Admiralty has now definitely 
abandoned the United States rescue bell for 
the saving of life from sunken submarines. 
The rescue bell, which has already been fully 
described in these columns, imposes weight 
penalties and other disadvantages which 


would reduce the submarine’s chances of 


survival in war, and has proved less effective 
than originally anticipated as a principal 
means of escape. 


The standard method of 
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saving life is in future to be the free ascent 
combined with the use of a built-in breathing 
system at each end of the submarine from 
which the crew breathe a mixture of nitrogen 
and oxygen while the compartment is being 
flooded up previous to escape. A new air 
breathing set has also been designed to 
enable frogmen to work longer and more 
efficiently in shallow waters down to about 
50ft. The mask of the apparatus provides a 
better “‘seal’’ and gives the diver a much 
wider underwater vision. The cylinders, of 
light metal alloy, are tested to a pressure of 
3000 Ib per square inch, making air available 
for a much longer period. 


DOCKYARDS AND MAINTENANCE 


The net amount approved by Parliament 
for the current Navy Estimates was 
£339,400,000—£23,400,000 more than the 
sum voted for 1957-58, which, however, was 
subsequently increased by a supplementary 
estimate of £35,000,000. The closing down 
or reduction of several more establishments 
has been announced during the past year in 
accordance with the policy of reducing and 
concentrating the shore support of the Navy. 
The Nore Command is to be abolished by 
1961. At Chatham the dockyard will be 
retained, but not the barracks, hospital and 
other naval establishments. Sheerness dock- 
yard will be run down gradually, finally 
closing by April, 1960. The naval base at 
Portland is to be retained but the dockyard 
will be reduced by 1959. Almost the whole 
of Malta dockyard is to be transferred to a 
private firm by 1960, but Gibraltar and 
Singapore are not to be affected. The post 
of Flag Officer Home Fleet Training 
Squadron has been abolished and all ships 
now engaged in training, together with the 
organisation for the working-up of newly 
commissioned ships, are to be amalgamated 
under one Command—the Flag Officer, Sea 
Training. The Home Air Command is to 
be concentrated in larger groups at fewer 
bases, entailing the closing down of the Ford, 
Bramcote and Eglinton air stations, and also 
of Donibristle aircraft repair yard by the end 
of this year and the Air Electrical School at 
Worthy Down soon afterwards. This re- 
organisation will result in a total reduction 
of about 2700 naval and over 7000 civilian 
posts and an annual saving of £7,000,000. 
[he posts of Commander-in-Chief East 





Indies and of Flag Officer, Malayan Area, 
have also been abolished, and the naval base 





(Right)—A ‘* Seaslug *’ test missile being fired from the forecastle 
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and facilities (except the Royal Naval Wire- 
less Station) at Trincomalee have been 
transferred to the Royal Ceylon Navy. The 
British naval squadrons have been withdrawn 
from the Elbe and the Rhine. Other measures 
of reorganisation include the amalgamation 
of all the small craft which support the Fleet 
and shore establishments at all the major 
ports into a single Port Auxiliary Service, 
and further reductions in armament and 
other storage depots and in training estab- 
lishments. The eventual savings from all 
these measures will total about 23,000 civilian 
posts, between 6000 and 7000 naval posts, 
and about £15,500.000 a year, and will make 
available more men to serve at sea. 

Concurrently with these reductions, both 
the Controller’s Department at the Admiralty 
and the Royal Dockyards are being com- 
pletely reorganised on the same general 
principle. Instead of being divided into 
specialised professional sections, the depart- 
ment for which the Controller is responsible 
is to be divided under broad functional sub- 
divisions—ships, weapons and equipment. 
Similarly, a general manager is _ being 
appointed for each Royal Dockyard under 
the authority of the Admiral Superinten- 
dent. He will have under him departments 
carrying out specific tasks instead of the 
dockyard being divided up, as_ hitherto, 
according to the profession of the individual 
—constructors, engineers and _ electrical 
engineers. Another measure which has been 
adopted to obtain the maximum operational 
and administrative efficiency both ashore and 
afloat is the setting up of a “ work study ”’ 
organisation on the lines established by 
several industrial firms. A training school 
modelled on the work study instructional 
department of an international commercial 
undertaking has been opened at the Royal 
Naval Barracks, Portsmouth. Courses vary 
in length from one to six weeks and there are 
now some twelve teams—each consisting of 
two Lieutenant-Commanders, with a Chief 
Petty Officer as a recorder-analyst—at work 
in ships and shore establishments. Con- 
siderable success has already been achieved 
in the saving of time and manpower. 

Over £5,000,000 is being spent during this 
financial year in additions and improvements 
to machinery for shore establishments includ- 
ing the Royal Dockyards, and priority con- 
tinues to be given to improving and replacing 
sub-standard accommodation for officers 
and men of the Fleet. Nearly £1,000,000 is 
to be spent this year on accommodation in 
naval barracks and other single living 
accommodation. Work on new accommo- 
dation is in hand to the value of about 
£6,500,000, of which £1,500,000 will be spent 
during 1958-59. The number of furnished 
hirings for officers and men was increased 
by nearly 1000 during 1957-58, making a 
total of some 4500, and it is hoped that a 
further 750 will have been completed by 
March 31. In ships, the hammock—a feature 
of life in ships of the Royal Navy since 1597 
—is now being replaced by fitted bunks in 
vessels of new design and also where prac- 
ticable in existing ships. New vessels of the 
size of an ocean minesweeper (1000 tons) 
and above will also have centralised messing 
and as far as practicable existing vessels will 
be similarly fitted. This means that food 
preparation and washing up will be removed 
from the mess decks and bunks, and lockers 
will be arranged to leave space for communal 
mess life. Chairs and small tables will be 
provided and a proportion of the bunks will 
be so designed that they can be turned into 
settees in the daytime. A new range of fire- 
proofed wood-framed chairs and tables has 
also been introduced for senior officers’ 
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cabins, wardrooms and ante-rooms and each 
officer is, if possible, to be provided with a 
single cabin equipped with wash basins and 
wash cabinets (Figs. 12 and 13). 


Additional 





Fig. 12—Typical officer’s cabin—H.M.S. 
** Victorious ”’ 


air conditioning is being fitted wherever 
practicable, together with improved types of 
louvres and air distributors. 

The policy of reducing the size of the 
Reserve Fleet and maintaining the more 
important ships in a higher state of readiness 
was accentuated last year by the decision to 
sell or scrap several carriers, cruisers and 
lesser vessels. There are at present three 
categories of reserve ships. The operational 
reserve consists of vessels of high priority 
which are fully maintained and can be 
brought forward for service at short notice 





Fig. 13—Wardroom in modern anti-submarine frigate—H.M.S. ‘‘ Torquay ” 


to replace ships in the Active Fleet or on 
mobilisation. The supplementary reserve 
consists of vessels at longer notice; and 
finally, the extended reserve comprises vessels 
of the lowest priority, de-stored and partially 
de-equipped, and includes ships which are to 
be sold or scrapped. The Admiralty has 
been criticised by the Select Committee on 
Estimates for keeping ships too long on the 
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sale list. In the Committee’s view the 
decision whether to retain for sale or to scrap 
should be taken with due regard to the cost 
in money and technical manpower of their 
maintenance and supervision. With a much 
smaller Reserve Fleet-—dispersed in various 
ports for reasons of capacity and security— 
the Committee expect to see a reduction in 
the number of contractors and berths at 
commercial ports required to look after and 
accommodate the vessels which remain. 
Subject to financial considerations, great 
importance is attached to increasing the 
ability of the Fleet to operate for longer 
periods independently of organised shore 
bases. One of the Admiralty’s three Fast 
Fleet Replenishment (Supply) ships com- 
pleted conversion a year ago and a second 
is now undergoing conversion. A fast 
freighter has also been acquired and is being 
converted. The ‘ Glory” class carrier 
“ Triumph ” is still undergoing reconstruc- 
tion as a heavy repair ship. The Navy’s Fish- 
ery Protection Squadron is being strength- 
ened and modernised by the substitution of 
larger and faster ships with better seakeeping 
qualities. The six Algerian ‘* Ocean ”’ class 
minesweepers are being replaced by four 
recently completed anti-submarine frigates 
and four coastal minesweepers. Fishery 
Protection vessels are required to make 
cruises throughout the winter to Arctic 
waters north of Norway and Russia and 
sometimes to Greenland. 


PERSONNEL 


Vote A provides for a maximum strength 
of 112,000 in April, 1958, falling by about 
7000 during the current financial year, 
Authority has been given to arrange for an 
eventual strength of 88,000 officers and adult 
ratings to be recruited in the United Kingdom. 
The remainder of Vote A—approximately 
98,000 when the present rundown is com- 
plete—will consist of junior ratings, W.R.N.S, 
and ratings entered locally overseas. To 
provide the manpower required for the 
reduced Navy an average annual intake of 
just under 8000 regular 
recruits will be needed 
during the next five 
years. Apart from 
artificer apprentices, 
recruiting for the tech- 
nical branches has been 
satisfactory, but there 
is a particular need for 
more juniors under 164 
in the seaman and 
communications bran- 
ches and for more 
Royal Marines. It is, 
however, expected that 
recruiting will be help- 
ed by the increasing 
numbers of young men 
reaching recruiting age 
during the next few 
years ; by the recent 
amprovements in pay 
and allowances ; and 
by the decision to 
improve the lot of 
married men not provi- 
ded with quarters who 
have hitherto suffered financially. 

Re-engagement for pension on expiration 
of twelve years’ service continues at a satis- 
factory level, and about 20 per cent of those 
due to leave during 1958 under the now dis- 
continued seven-year engagement have pro- 
longed their engagements. Apart from 
about 250 officers who would normally have 
left the Navy during the run-down period, 
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another 1750 are being retired prematurely, 
of whom over 50 per cent will have been 
released—at their own request—-by next 
April. The number of officers at flag rank 
has already been reduced during the past 
year from a hundred to eighty-six, and 
further reductions are in progress. About 
950 ratings and Royal Marine other ranks 
are also being discharged prematurely, all 
of whom will be senior ratings or ranks with 
over seventeen years’ service and all of whom 
have applied to go. The Ministry of Labour 
and the Service Departments have combined 
with the independent organisations (who 
serve ex-Regulars) to form a Regular Forces 
Resettlement Service which has enlisted the 
co-operation of industry, both nationally and 
on a regional basis, to assist in finding jobs. 
The naval scholarship scheme for cadet 
entry has continued its success, 702 applica- 
tions being received in its third year for the 
seventy-eight places available. Require- 
ments for pilots and observers for the Fleet 
Air Arm continue to be met from the general 
list of officers and from officers entered direct 
from civil life or promoted from the lower 
deck to supplementary list commissions, but 
recruitment for these commissions is still not 
entirely satisfactory. A revised scheme of 
entry and training is now in force for “* Upper 
Yardmen” to ensure that they have the 
same prospects as Cadet entry officers. After 
interview and a preliminary twenty-eight 
weeks’ course, they go on as cadets to H.M.S. 
**Temeraire *’ at Port Edgar and subse- 
quently, if this stage of their training is 
successful, join up as midshipmen at Dart- 
mouth, where they share the final phase of 
their training with the normal cadet entry. 
The familiar gold badges of the Royal Navy 
and Royal Marines are now again being worn 
by all ratings and other ranks on their best 
blue uniform ; and for the first time, R.N. 
ratings serving in submarines now have 
their own branch distinguishng sleeve badge 
the silhouette of a submarine. New titles 
have also been introduced for the Communi- 
cations Branch of the Royal Navy in order 
more clearly to define the nature of their 
respective duties. The new titles were the 
subject of some sarcasm in both Houses of 
Parliament, particular exception being taken 
to the new title, “* Leading Tactical Com- 
munication Operator ’’—or “ L.T.O.” for 
short—to designate a Leading Signalman. 
Concurrently with the reduction in naval 
manpower, the number of civilians on the 
Admiralty payroll is also being drastically 
reduced. In the two years up to April, 1959, 
some 22,000 will have been discharged— 
from 181,400 in April, 1957, to 159,000 in 
April, 1959. Much of these savings has 
come from the rundown of oversea bases and 
the closure of depots in the United Kingdom. 
These men, it must be emphasised, regard 
themselves as part of the naval service in 
which they have spent their lives, and every 
endeavour is being made to find jobs for 
those who have not reached retiring age. 
The naval reserve forces have now also been 
reorganised with the aim of bringing the 
Royal Naval Reserve (Merchant Navy 
officers and Fishing Fleet personnel) and the 
Royal Naval Volunteer Reserve (civilians) 
into one unified service called “* The Royal 


Naval Reserve.” This will ensure that 
training facilities are used in the most 
economical way and will enable retired 


Merchant Navy officers and officers and men 
of the Fishing Fleet—whose training will 
continue as heretofore—to put their sea 
experience to good use in the sea training 
centres. Following the ending of National 


Service, the training of what was formerly 
the R.N.V.R. will be reorganised, enrolment 
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being on a purely voluntary basis. They will 
be enrolled in thirteen different lists, depend- 
ing on the training required to take up their 


duties immediately on mobilisation. New 
recruits without sea experience will be 
required to do week-night drills as well as 


annual continuous training. The strength of 


the new Reserve by next April is expected to 
be 4300 officers and 9300 ratings. The other 
Naval Reserves will remain unchanged, the 
strength of the Royal Fleet Reserve (from 
fully trained regulars, including Royal Marine 
other ranks) continuing at about 5000. The 
strength of the Royal Marine Forces Volun- 
teer Reserve next April is expected to 
reach 125 officers and 1450 other ranks. 
About 15,000 National Servicemen have still 
to discharge their liability for part-time 
service in the Royal Naval Special Reserve. 


The remainder of this Reserve, consisting of 


men who have already completed both their 
full and part-time National Service, are being 
enrolled in the Special List of the Reserve, 
for which no further training is required. 
Consequent on the disbandment of the Royal 
Naval Reserve (General Section), British 
Merchant ships are in future to be allowed to 
fly the Blue Ensign provided the Master, 
irrespective of rank, and at least one other 
officer, irrespective of rank or branch, are 
members of the Naval Reserves. The quali- 
fication hitherto has been that the Master 
and at least four members of his crew had to 
be Reservists. There is, of course, no change 
in the right of a Commodore to fly the Blue 
Ensign in his own right. 


EXERCISES AND OPERATIONS 


Whenever opportunities occurred through- 
out the year, British naval forces carried out 
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exercises with the other navies of the Com- 
monwealth and.N.A.T.O. During its Spring 
Cruise to the West Indies, the Home Fleet 
combined with the Royal Canadian Navy in 
a series of exercises to practise working 
together in anti-submarine operations, offen- 
sive and defensive air operations, in day and 
night surface actions and replenishment at 
sea. The British Mediterranean and the 
Sixth U.S. Fleets also carried out an important 
three-day exercise in the Central Mediter- 
ranean in March, to practise bombardment 
of shore targets and the defence of the flee: 
against air and submarine attack. This was 
followed in April by an exercise off Sardinia 
in which British and Italian armed forces 
co-operated in the support of ground troops 
by naval gunfire and air striking forces. 
Other N.A.T.O. exercises took place in the 
autumn in the Channel, with French, 
Netherlands and Belgian forces and R.A.F. 
Bomber and Coastal Command. As is now 
customary, ships from the $.E.A.T.O. navies 
assembled at Singapore in May for their 
annual exercise to promote close working 
relationships and proficiency in the conduct 
of combined naval operations, and a month 
later a large-scale anti-submarine exercise 
was carried out off Trincomalee by ships of 
the Indian, Pakistan, Ceylon and Royal 
Navies. Ships of the East Indies Fleet again 
co-operated with the anti-terrorist forces in 
Malaya by bombarding terrorist concentra- 
tions in Johore. During the Middle East 
crisis in the summer, the carrier “ Eagle,” 
which was in dockyard hands in Malta, had 
to be hastily got ready for sea in case her 
aircraft should be required. The only other 
available carrier—the ‘* Bulwark ’”—was 
employed moving troops from Mombasa to 
Aden and from Aqaba to Jordan. 


Iron and Steel in 1958 


HE British iron and steel industry has 
not had an easy year. For the first time 
since the war the demand for steel declined 
during 1958, though in the early part of the 
year the actual steel consumption was not 
much different from that in the comparable 
period of 1957. Before 1957 came to an 
end, it was evident that the growth in the 
steel industry’s capacity had overtaken 
demand for all products with the exception 
of wide strip mill sheet. That position was 
achieved, it may be recalled, in spite of the 
fact that steel exports in 1957 were the 
highest for twenty-eight years and that 
imports were only about half the 1956 total. 
Thus, while in the first quarter of 1958, 
steel consumption was maintained at the 
level of a year earlier, in the second quarter 
consumption was running about | per cent 
below that of the corresponding period of 
1957. Home demand, however, declined by 
5 per cent during the second quarter, owing 
chiefly to the running down of merchants 
and consumers’ stocks. In the third quarter 
of last year, the decline was intensified. 
According to the British Iron and Steel 
Federation, consumption was 7 per cent 
lower than a year earlier and there was a 
further drop in merchants’ and consumers’ 
stocks, the result being that home demand 
for steel was 16 per cent lower than in the 
third quarter of 1957. From the informa- 
tion at present available, it seems that in the 
final quarter of 1958, home consumption 


may have been 8 per cent down, but that, 
because of stock liquidation, home demand 
may well have been nearly 20 per cent lower 
than a year earlier. Consuming industries 
which, before the end of the year, showed a 
particularly heavy fall in their stocks included 
shipbuilding, building and structural engin- 
eering and the private manufacturing of 
railway rolling stock. At the same time, 
the electrical industry and the motor-car 
manufacturing industry increased their hold- 
ings of steel. 

The general picture for 1958, however, is 
one of progressive decline in the home 
demand for steel, compared with 1957, 
ranging from less than | per cent in the first 
quarter to almost 20 per cent in the fourth 
quarter. This implies a fall in home demand 
last year of between 1,800,000 and 1,900,000 
ingot tons. In addition, there was some 
weakening in steel exports. Direct steel 
exports from this country in 1958 began to 
fall in line with world steel exports as a 
result of world recession in trade and com- 
modity prices. During the first quarter of 
last year, steel exports were 12 per cent lower 
than a year earlier, in the second quarter (the 
figures were influenced by the dock strike) 
they were 23 per cent down, and in the third 
quarter steel exports were 16 per cent lower 
than in the comparable period of 1957. In 
the first half of last year, however, the 
industry maintained its share of world steel 
exports, though its export difficulties have 
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remained. Compared with the 1957 peak 
figure of 3,900,000 tons, direct steel exports 
from the United Kingdom in 1958 may quite 
likely have been 800,000 ingot tons down. 
Nevertheless, there has been a significant 
saving in imports so that, when the final 
figures become available, it may be shown 
that the fall in net exports did not exceed 
500,000 ingot tons. At the same time, 
indirect steel exports—of ships in particular— 
fell last year by an estimated ingot equivalent 
of 150,000 tons from the 1957 figure of 
4,400,000 ingot tons. All this indicates that, 
of a total fall of the order of 2,400,000 ingot 
tons in the demand for steel last year, 
500,000 tons may be attributed to the 
decline in net direct exports, 150,000 tons to 
the drop in indirect exports and 1,750,000 
tons to the contraction of the home market. 


PRODUCTION AND CAPACITY 


At the beginning of last year, it was 
estimated that there was capacity for an 
output of 23,500,000 ingot tons of steel. It 
was realised, however, that on account of the 
weakening in demand which was becoming 
evident, actual production would fall well 
below that figure. But there’ was some 
ground for believing that the 1958 output 
might exceed the 21,700,000 tons achieved 
in 1957. Unfortunately, that hope was not 
realised. The provisional estimate of steel 
production in 1958 is 19,600,000 tons, or 
2,100,000 tons less than in 1957. This 
means, of course, that throughout the year 
the available capacity was seriously under- 
employed. The British Iron and Steel 
Federation has explained that, in the first 
half of 1957, the country’s steelmaking 
facilities were working at 98 per cent of 
capacity, which figure fell to 95 per cent 
before the end of 1957. Throughout 1958 the 
deterioration continued from 93 per cent in 
the first quarter to 85 per cent in the second 
and 77 per cent in the third quarter, while in 
the final quarter not more than 75 per cent 
of the production capacity appears to have 
been employed. It should be kept in mind, 
however, that this decline has not been 
evenly spread, for the increased output of 
the motor-car industry, for example, has kept 
the demand for the products of the wide 
strip mills at a high level. Nor should it be 
overlooked that a very similar situation 
prevails in Germany, though in Western 
Europe generally the decline is not so marked. 
The American steel industry’s production in 
the spring of last year fell below 50 per cent 
of capacity but is now recovering. 

The changes in demand which became 
apparent last year naturally led to corre- 
sponding adjustments in production. Com- 
pared with 1957, steel output was | per cent 
down in the first quarter, 10 per cent down 
in the second quarter, 16 per cent down in 
the third quarter and, probably, 18 per cent 
down in the final quarter of last year. The 
changing situation was, of course, quickly 
reflected in the raw materials position. Pig 
iron production over the first eleven months 
was running at an annual rate of 12,847,000 
tons, compared with 14,279,000 tons in 1957. 
The home output of iron ore and arrivals of 
imported ore in the first nine months of last 
year were both 17 per cent lower than in the 
corresponding period of 1957 ; coal con- 
sumption in the same period, including the 
coal equivalent of purchased coke, was about 
2,500,000 tons lower. But a striking change 
has occurred in the scrap situation. Since last 
September, this country has been a net 
exporter of iron and steel scrap. In addition, 
the import of pig iron has virtually ceased. 
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STEEL PRICES 


An event of special importance in the 
British steel industry last year was the small 
reduction in the prices of many steel pro- 
ducts which was announced at the end of 
March. The actual extent of the reduction 
averaged about 14 per cent over all the pro- 
ducts included, and it was a decision, taken 
by the Iron and Steel Board, which was 
supported by the industry. For no reduction 
in the price of British steel had been possible 
since January, 1939. In the post-war years, 
steel prices, in common with prices of other 
commodities, have risen at intervals, though, 
even after the last of those increases in 
July, 1957, the prices of open hearth products 
in this country remained lower than the 
prices of the comparable products of other 
countries. 

In the early part of last year, however, the 
British steel industry was beginning to derive 
some benefit from lower costs of imported 
materials and, indeed, from the fall in its 
import requirements. That factor was 
undoubtedly one which was partly respon- 
sible for the price reduction. But another 
important contributory factor is the con- 
tinually improving productivity within the 
steel industry, for the modernisation schemes 
which have been completed have resulted not 
only in making more capacity available ; 
there is increasingly efficient production. 


RENATIONALISATION THREAT 


A matter concerning the British iron and 
steel industry which gave rise to considerable 
discussion at different times last year is the 
declared intention of the Labour Party— 
should it ever be called upon to form another 
Government—to embark upon a scheme of 
renationalisation. The prospect of a general 
election this year or in the early part of next 
year has understandably focused attention 
on the future of the steel industry. The 
steel industry has already suffered one short 
term of nationalisation. Since then, with an 
Iron and Steel Board statutorily appointed 
to exercise a reasonable degree of control 
over its affairs, it has satisfactorily progressed 
with schemes of capital development, for the 
financing of which it has taken full respon- 
sibility. The threat of renationalising an 
important basic industry that has already 
been nationalised and denationalised has 
inevitably given rise to anxiety amongst those 
whose business it is to conduct that industry’s 
affairs! The steel companies themselves 
take the view that the renationalisation threat 
makes the public somewhat reluctant to risk 
capital in the industry at the present time. 


STEEL DEVELOPMENT PROGRAMME 


It has been estimated by the British lron 
and Steel Federation that, at conservatively 
written down values, the fixed assets of the 
steel industry stand at about £500 million. 
At current prices, however, the industry’s 
plant and equipment may well be worth 
£1400 million. The financing of steel 
expansion has required huge amounts of 
capital since the war, and the projects speci- 
fied in the third development programme, 
covering the period 1957-62, are expected 
to cost about £650 million. Less than a 
third of that sum is for the normal replace- 
ment of assets ; the remainder represents the 
expansion of capacity. 

Last year, the steel industry’s expenditure 
on capital projects probably exceeded 
£100 million. In Plates 2 and 3, which are 
included in this issue, we illustrate works 
completed during the year. They are typical 
examples of the modernisation and expansion 
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schemes set out in the third development 
programme. During 1958 the new plant 
which was commissioned increased the coun- 
try’s steelmaking capacity by 1,000,000 tons. 
But if is realised, of course, that the present 
under-employment of capacity must have 
some effect on the steel industry’s long- 
term development. When the Iron and 
Steel Board’s third development report was 
prepared in 1957, it was estimated that 
by 1962 the annual steel requirement would 
be 29,000,000 tons. That estimate was 
based on an assumption that industrial pro- 
duction would expand by 3} per cent annually 
over the period 1954-62. What has actually 
happened over the first half of that period is 
that industrial production has expanded by 
a little more than | per cent annually. 
Consequently, it is now unlikely that steel 
demand will reach 29,000,000 tons by 1962. 
Furthermore, experience in the first half of 
the period suggests that the balance between 
steel consuming industries and hence between 
steel products may turn out to be different 
from that originally expected. 

At the same time, there have been some 
delays in the implementation of the steel 
industry’s current development plan. The 
Iron and Steel Board’s development report 
stated that proposals already approved in 
1957 would bring capacity to 28,000,000 tons 
by 1962 and that other proposals before the 
Board—the chief of which was the project 
for an integrated steel works at Newport— 
would raise capacity by a further 1,000,000 
tons. Since then, difficulties in securing 
finance have put back the completion of 
1,000,000 tons or so of approved capacity by 
about a year. Then, too, the regional com- 
petition over the new strip mill proposal 
meant that official approval in principle of 
the development going forward at Newport 
was not given until November last. On the 
other hand, a recent re-assessment of the 
newly installed pig iron and steelmaking 
capacity in the light of actual operating 
experience indicates that, as a consequence 
of technical improvements, output from this 
new capacity will be appreciably higher than 
originally forecast. 


THE OUTLOOK 


This week, the British lron and Steel 
Federation has made some comments on the 
steel industry’s prospects for the year which 
has just begun. It says that steelmaking 
capacity will increase by another 1,000,000 
tons, most of which will represent wide strip 
mills. Consequently, imports of sheets 
should cease. But to what extent the capacity 
in other sections of the industry is likely to 
be used this year involves consideration of 
factors affecting demand. 

The main influences which led to a break 
in the market at the end of the first quarter of 
last year arose at home. Steel consumption 
fell but demand fell much more, owing to 
the rapid change-over by consumers and 
merchants from the building-up to the 
running-down of stocks. It is difficult to 
say whether or not this factor will continue 
as a major influence in the coming months. 
Future changes in stocks will undoubtedly 
depend on the view taken by users as to the 
likely trend in consumption, prices and 
delivery times ; in short, on their view as to 
how far and how soon the Government’s 
expansional measures will become effective. 
To this appraisal of the immediate future, 
the Federation adds the observation “ the 
lesson of 1958 is not that the steel industry 
can control the economy, but that the 
industry is itself dependent upon the general 
health and rate of advance of the economy.” 
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Coal in 1958 


N the words of the chairman of the 

National Coal Board, Sir James Bowman, 
“the past year has been a time of great 
change for the coal industry and coal trade 
of this country.”” That comment was made 
more than three months ago, but it is one 
that applies to the whole of 1958. For the 
fuel industries, having been hard pressed for 
a number of years to meet the expanding and 
apparently insatiable demands of industry, 
were last year in a position in which they 
were competing with each other for available 
trade. Throughout last year, the decline in 
coal consumption, which had started in 
1957, continued. The coal mining industry, 
therefore, which for years had striven to 
increase its output, was compelled by the 
turn of events to take steps to limit produc- 
tion. 

During the first ten years of nationalisation 
the average annual increase in the home 
demand for coal was 3,200,000 tons, but in 
1957 the demand was 5,000,000 tons less 
than in 1956. The quantity taken up by 
exports and bunkers in 1957 was no more 
than 7,800,000 tons, the decision to restrict 
exports having been made because it was 
anticipated that home consumption would 
continue to increase. As that anticipation 
was not realised, 1958 began with the 
National Coal Board holding undistributed 
stocks amounting to about 9,000,000 tons, 
or nearly three times as big as a year earlier. 


SMALL COAL 


As the year proceeded, these undistributed 
stocks grew, the latest figure available, which 
relates to December 20, being 19,936,000 
tons. The majority of this undistributed 
stock consists of small coal and, throughout 
last year, the disposal of small coal was 
among the Coal Board’s major problems. 
The nature of the problem was explained on 
more than one occasion by the Board’s 
spokesmen, in particular at the beginning of 
May when the chairman of the Board, Sir 
James Bowman, addressed a conference on 
the use of small coal, which was organised by 
the Institute of Fuel. On that occasion, 
Sir James emphasised that there was little 
flexibility in coal production, and that it 
took years to bring about major changes 
in production capacity. He went on to 
describe the progress made with the instal- 
lation of power loaders, pointing out that, 
in the early months of last year, the number 
of manshifts required to produce 1000 tons 
of coal on power-loaded faces was 169, 
compared with 272 on conventional faces. 
But power loaders, Sir James explained, 
tended to break up the coal more, a circum- 
stance which had accelerated the trend 
towards an increasing output of small coal 
and a declining output of the larger sizes. 
He added that the power-loader was not the 
only cause of that trend ; the use of explo- 
sives had greatly increased and that had 
inevitably led to there being more shattering 
of the coal. 

In the ten-year period up to the middle of 
1957, the home demand for small coal 

_steadily increased from 64,000,000 tons a 
year to nearly 93,000,000 tons a year. _ Over 
the same period, the home disposals of large 
coal declined from 59,000,000 tons to 


$3,500,000 tons a year. By the end of 1957, 
the situation had changed. The demand was 


for the larger coal sizes and the Board had to 
start a special campaign aimed at increasing 
the supply of large coal. At the same time, 
the Board had been making every endeavour 
to encourage the greater use of small coal by 
industry. Last March, for example, the pit- 
head price of large coal used by industry was 
increased and that of small coal was reduced 
by a few shillings per ton. Furthermore, it 
was announced that no further imports of 
large coal would be authorised. Neverthe- 
less, the undistributed stocks at pitheads and 
opencast sites continued to grow and by the 
middle of December had reached 19,936,000 
tons, compared with 8,994,000 tons on the 
comparable date in 1957. 


PRODUCTION, CONSUMPTION AND EXPORTS 


The provisional coal production figures 
for 1958 show that in the fifty-two weeks 
ended December 27, output amounted to 
215,779,200 tons, of which 201,440,600 tons 
came from the deep mines and 14,338,600 tons 
from opencast workings. Whilst opencast 
output was nearly 1,000,000 tons higher than 
in 1957, production from the deep mines 
was approximately 9,000,000 tons lower. It 
should not be overlooked that the reduction 
in deep-mined output has resulted mainly 
from measures which the Board felt bound to 
adopt last April in the light of declining 
demand and increasing stocks. These 
measures included the cessation of Saturday 
working and the limitation of overtime, a 
restriction on recruitment in many areas, 
and the gradual closing of selected uneco- 
nomic pits. 

As already noted in this review, however, 
the decline in inland coal consumption con- 
tinued throughout 1958. For the whole 
year, home consumption was about 
10,000,000 tons less than in 1957. The pro- 
visional total of home coal consumption is 
202,900,000 tons, the lowest figure since 1950. 
Domestic usage increased a littie, but industrial 
requirements were lower. The slackening in 
the rate of industrial activity in many places, 
the fall in iron and steel production and in 
coke oven output and reduced consumption 
by the gas industry and the railways were 
factors which accounted for much of the 
decline. Furthermore, coal is being used 
more efficiently and economically. When it 
was in short supply great efforts were 
initiated to achieve a much higher efficiency 
in its utilisation; those efforts are now 
producing results, as is shown by the success- 
ful work of organisations like the National 
Industrial Fuel Efficiency Service. 
course, full account must be taken of the 
increasing use of oil fuel. Oil consumption in 
the United Kingdom last year was 6,000,000 
tons higher than in 1957. 

Export and bunker requirements last year 
were nearly 3,000,000 tons down on the 1957 
figure of 7,992,000 tons. The necessity for 
this country to limit coal exports in the years 
when the demand was high has made it 
difficult to regain the export trade now that 
there is a surplus for disposal. Moreover, 
in several countries overseas, market condi- 
tions for coal have been very similar to those 
encountered in the United Kingdom. Stocks 
held by member countries of the European 
Coal and Steel Community are at a level 
approaching this country’s. In the early 
months of last year, however, there was some 
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improvement, compared with 1957, in the 
export of small coal. 


MANPOWER AND WAGES 


The decision in the early part of last year 
to restrict recruitment in some areas, coupled 
with normal “ wastage,” brought the coal 
mining labour force down to 687,900 by 
December. Of the total number of wage 
earners on colliery books, there were 271,000 
faceworkers in December, compared with a 
weekly average in 1957 of 278,000. The 
figures for output per manshift both at the 
face and overall, were better and, in fact, 
at times last year were the highest recorded. 
Over the whole year, output per manshift 
was 3 per cent higher than in 1957. But 
voluntary absenteeism continued to be a 
problem in the Board’s labour relations. 
The average voluntary absence percentage 
figure over the first fifty weeks of 1958 was 
6-37, compared with 5-94 in 1957. 

At the beginning of December, the National 
Reference Tribunal for the Coal Mining 
Industry made an award resulting in an 
increase of Is. 3d. a shift in the standard 
grade rates of day wagemen in the industry. 
That increase was retrospective to the pay 
week beginning September 22. Negotiation 
over wages for daymen began early in the 
year following a claim for a 10s. a week rise, 
which was submitted by the National Union 
of Mineworkers in January. That claim was 
ultimately rejected by the reference tribunal 
at the end of April. In July a new claim was 
presented and, in September, there was agree- 
ment between the Board and the union’s 
national executive on the terms for a settle- 
ment. The proposals were that the basic 
grade rates of daymen should be increased 
by 7s. 6d. a week and that consequential 
increases for Grade | craftsmen, winding 
engine men and weekly paid industrial staff 
should be negotiated immediately ; that the 
wage increases should be subject to accept- 
ance by the union of a standstill in piece- 
workers’ rates for a period of nine months, 
and of a resumption, during the winter 
months, of voluntary Saturday working at 
selected pits producing a high proportion of 
large coal, and that the Board and the union 
should set up machinery to secure that 
effective joint action was taken to remove 
impediments to operational efficiency. 

Those proposals were acceptable to a 
national delegate conference convened by 
the union. It was decided, however, that a 
vote on them should be taken throughout 
the coalfields and, as a result, they did not 
command the support of the majority. The 
union then asked the Board to amend its 
offer by removing or modifying the conditions 
attached to the increases. The Board replied 
that it was unable to do so and the matter 
was submitted to the national reference 
tribunal, which made the award uncondi- 
tionally, as mentioned above. The cost of 
this award in a full year, the Board has 
stated, will be £10,000,000. Just how much 
difference to the cost per ton of coal may 
arise from increased efficiency and pro- 
ductivity remains to be seen. As we write, 
the Board’s statistical statement of produc- 
tion costs, proceeds and profit or loss on 
collieries for the third quarter of 1958 has 
not appeared—its publication is imminent. 
In the second quarter of last year, however, 
the total costs per ton of saleable coal from 
the deep mines amounted to 83s. 1-2d., of 
which 48s. 1-5d. went in wages (including 
holiday pay and allowances in kind). 

At the very end of December, it was dis- 
closed that the National Union of Mine- 
workers proposed to approach the Board with 
a claim for a thirty-five-hour week for under- 
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Computers 


Computers and their applications in commerce, 
industry and research were brought into promi- 
nence by the electronic computer exhibition 
and symposium held in London a few weeks 
ago. Some of the exhibits are included in the 
equipments illustrated here. The Hollerith 
‘*1201 *’ computer shown on the RIGHT is being 
used by a number of establishments. An appli- 
cation of particular interest is in one of the 
factories of the British Tabulating Company, 
Ltd., where the computer is being used experi- 
mentally for control of production and machine 
loading, as described in our issue of November 7, 
1958. The factory has about 500 employees 
engaged in making sub-assemblies for a nearby 
works owned by the same company. Enough 
experience has been gained to show that the 
computer can be used to assist management 
by offering a rapid and practical method of inte- 
grating stock control with production and by 
quickly correlating production with demand, 
without requiring large volumes of paper work. 
The system has yielded such promising results 
that it is planned to introduce a similar control 
system in other factories of the company. 











“ACE” (the Automatic Computing Engine) 
which is illustrated, LEFT, was designed and 
developed at the National Physical Laboratory, 
Teddington, where it is now in service, as 
described in our issue of November 28, 1958. 
It is a serial computer of large capacity, designed 
to handle numbers and instructions in the form 
of forty-eight binary digits. The digit rate is 
1,500,000 per second and the word time or 
minor cycle is 32 microseconds. The main work- 
ing store consists of twenty-four mercury delay 
lines, each containing thirty-two words circulating 
in a major cycle of 1024 microseconds. Mercury 
delay lines of one-, two- and four-word capacity 
provide rapid-access storage. The backing store 
incorporates four magnetic drums containing a 
total of 32,768 words and driven at 12,000 r.p.m 

The ‘‘Compudesk,’’ illustrated BELOW 
LEFT, is an automatic stored-programme elec- 
tronic digital computer which can operate with 
or without manual intervention. Storage for 
1024 words of thirty-three binary digits plus 
four words of fixed orders, is provided by a 
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matrix of magnetic cores. Transistors and mag- 
netic cores form the basis of the logic elements 

A recent development by Ferranti, Ltd., is 
the ‘‘transistorised’’ computer _ illustrated 
BELOW. It achieves maximum compactness by 
the application of transistors, ferrite cores and 
printed circuits. 
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Last year the demand for most kinds of steel was less marked 
Steel than at any time since the war. Stocks held by merchants and 
consumers were reduced with the result that steel producers 
were working below their capacity. But, in general, the lower demand 
is looked upon as a temporary phase and it has not been permitted to in- 
fluence the long-term modernisation projects which the British steel industry 
has in hand in accordance with its third development programme. Several of 
these projects were completed in 1958 
In addition, British manufacturers supplied a good deal of equipment 
required for steel works which are being built in various countries overseas. 
An example of this equipment is shown by the illustration on the RIGHT. It 
is one of two inactive hot metal mixers built by Newton Chambers and Co., 
Ltd., to the design of the Wellman Smith Owen Engineering Corporation, 
Ltd., for the £100 million steel plant which is being constructed at Durgapur, 
India. These mixers each have a capacity of 800 tons ; their outside shell 
diameter is 21ft 3jin and their length is 37ft. Prior to shipment, one of the 
mixers was assembled in the maker’s works as a complete unit. The two 
firms concerned with the design and construction of these mixers are also 
providing various other plant for the Durgapur works, including ninety 
ingot casting cars, 260 charging boxes, charging box bogies and the structural 
steelwork for six 150-ton ladle cranes 





At the Ebbw Vale works of Richard Thomas and Baldwins, 
Ltd., a continuous galvanising line for strip up to 48in wide 
has been installed. It is based on the Sendzimir process, 
and has a potential output of 10 tons an hour of galvanised 
coil or sheet. In this plant, which is about 700ft long, 
the strip -in one continuous operation is cleaned, heat- 
treated, pickled, coated and reeled or sheared to size. 
On the RIGHT the entry end of the galvanising line is illus- 
trated. The strip is passed through a series of loops in 
such a way that a continuous supply is maintained to the 
furnace section of the plant. 

The whole of the furnace installation is carried on an 
overhead structure. In it the strip first passes through a 
gas-fired flame heating section in which the surface of the 
metal is lightly oxidised. Subsequently, in an electrically- 
heated furnace section the strip is maintained at a constant 
temperature in an atmosphere of dissociated ammonia 
which reduces the oxide formed in the flame-heating section 
to give a matt surface. The heating zones of the furnace 
are controlled at 1750 deg. to 1800 deg. Fah., giving a 
strip temperature of 1550 deg. Fah. for annealing or 1750 
deg. Fah. for normalising. in four cooling zones the tem- 
perature of the strip is reduced to that at which it is required 
to enter the galvanising bath. The strip passes directly 
from the final cooling zone into an enclosed trunking 
extending downward to below the surface of molten zinc 


in the galvanising bath. 
The main contractor for the plant was Head Wrightson 


Machine Company, Ltd. 
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An interesting event of the year in the development 
programme of The Steel Company of Wales, Ltd., was the 
installation of a new universal slabbing mill at the Abbey 
works, Margam, in the short space of twelve and a half 
days. It is part of a £50,000,000 project which is expected 
to be finished about the middle of this year, and which 
will increase ingot production capacity from 48,000 tons to 
60,000 tons a week. As all the ingots produced must pass 
through the slabbing mill, it was inevitable that there must 
be some interference with production, while the change- 
over from the old to the new mills was being made. In 
order to keep interference to the absolute minimum, the 
operation was carefully planned to be completed within 
fourteen days. Dismantling of the old mill began on 
November 17 and was completed within two days during 
which time 1374 tons of equipment was moved. Instal- 
lation of the new 45in by 115in universal mill was started 
straight away ; it involved the erection of 2375 tons of 
equipment. 

The new mill, which is illustrated on the LEFT, was built 
by Davy and United Engineering Company, Ltd. ; it was 
designed to use the existing foundations though a large 
block of concrete had to be removed to receive the sole- 
plate needed to support the vertical edger mill. The 
drive to the vertical rolls is through a gearbox mounted 
above the mill, the final drive to the rolls being by vertical 
spindles 10ft long. 
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At the Steel, Peech and Tozer branch of The 
United Steel Companies, Ltd., a new continuous 
hot-strip mill has been operating for a year or so. 
This plant, known as the Brinsworth mill, has 
been built to bridge the gap between the outputs 
of the narrow and wide strip mills which are 
now at work in this country. It is capable of 
rolling mild, carbon and special steels from 4in 
to 18in wide and is designed for an ultimate capa- 
city of about 8000 tons a week. The strip is 
rolled from slabs 28ft 3in long and 3in thick to 
give a coil weight of 285/b per inch of width. 
The illustration (RIGHT) shows the main mill 
bay which accommodates the continuous rolling 
mill and the two reheating furnaces. The rough- 
ing train includes one horizontal edging mill 
stand, four 2-high mill stands and one vertical 
edging mill stand. A live roller table, 135ft 
long and extending across the discharge end of 
the two furnaces, takes slabs to the first section 
of the mill which consists of a horizontal edging 
and scale-breaking stand, driven by a 350 h.p. 
a.c. motor through a flywheel-assisted reduction 
gear. The furnaces, which are oil-fired, are 
each capable of heating 75 tons of slabs an hour. 
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In their modernisation programmes, British 
steel companies have not failed to give careful 
attention to research requirements. Recently, 
at the Corby works of Stewarts and Lloyds, Ltd., 
a new building for research and development was 
opened. This building consists of two wings, 
each of three floors, connected by an admini- 
strative block, so that the whole forms an L-shaped 
structure. The total floor area is about 55,000 
square feet. In one wing, nearly all the basement 
floor is occupied by a creep laboratory, a view of 
which is reproduced here. The other two floors 
of this wing accommodate the engineering and 
instrument sections. The creep laboratory is 
equipped with a bank of high sensitivity machines, 
the individual furnace control panels being mounted 
on the upper part of each machine, as shown in 
our illustration. In addition to general investi- 
gational and research work associated with all 
the company’s activities, this new department 
at Corby deals with fundamental research, par- 
ticularly that concerned with high temperature 
steels and the manufacture of special steels 
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The universal beam and heavy structural mill 
which has been built by Dorman Long and Co., 
Ltd., at Lackenby, Middlesbrough, was com- 
pleted in the early part of last year. It is a project 
which is fittingly described as the culmination 
of the company’s extensive development pro- 
gramme. Broad-flanged beams from 36in deep with 
flanges 64in wide, weighing 260 1b a foot, down 
to beams 6in deep and 6in wide, weighing 20 !b 
a foot, are being produced. The whole of the 
installation is in one building adjacent to the 
Lackenby open hearth steel plant. This building 
has an overall length of 2914ft and a maximum 
width at its north end (where it is six bays wide) 
of 570ft. The main mill bay is 2440ft long 

At the south end of the building there are two 
cross bays, in one of which the moulds are stripped 
from the ingots. The other of these bays accom- 
modates the twelve ingot soaking pits. On the 
LEFT we reproduce a_ photograph of the 
approach table to the blooming mill, the soaking 
pits being shown in the background. The bloom- 
ing mill has rolls of a maximum diameter of 52in 
and a barrel length of 112in. Its primary purpose 
is to produce from the ingot the shaped blooms 
required for the beams. 
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Handling Materials 


On the RIGHT we illustrate the in situ sand 

washing gantry at Ashford Common, referred , , —— : = 
to on ce 8. Strips of sand 1ft wide are washed mm iv weer. ad Lm war 
successively, while the filter bed is in use. 
Caissons 1ft wide and in four sections are lowered 
éin into the sand, and right across the width 
of the bed. Lances then introduce wash water, 
with pressure gradients arranged to promote 
upward flow. A filter bed is washed in 300 
stages, taking about seven hours. 








Up to 65 cubic yards per hour of solids can be 
delivered by the ‘‘jet’’ dredger shown on the 
LEFT. The head assembly shown is lowered 
to the stream bed to operate the dredger. It 
consists of a central suction pipe and two jetting 
heads; jets of water from the latter displace 
the material of the bed, which is then drawn 
up the central pipe. The suction head is pro- 
moted by a venturi, the throat of which 
connects with the suction pipe. Flow under 
75ft head is delivered from two pumps to the 
two outer pipes of the assembly, some of it 
bled off to the jets, and the remainder passed 
back down the central pipe and through the 
venturi. Thus, the solids do not pass through 
any moving parts. A cost of 5d. per cubic yard 
of solids delivered from the discharge pipe is 
claimed. Makers: Acrow (Engineers), Ltd. 





Two important new plants opened in 1958 and illustrative of modern practice 
in the making of concrete and asphalts are shown on this plate. On the 
RIGHT is the ready-mixed concrete plant at Mitcham, in Surrey. This plant 
is particularly interesting because control of batching and mixing is completely 
automatic, for the entire variety of mixes called for in ready-mixed work, and 
depends on an electronically-operated system based on punched cards. A 
card with coded mix instructions is fed into the cabinet in the control room, 
and the entire sequence of batching and mixing is then initiated by a push- 
button. The plant has a nominal capacity of 300 cubic yards daily with one 
3 cubic yard mixer installed, but it is laid out for the installation of two mixers. 
Owners: Hall and Co., Ltd. Builders: Blaw Knox and Co., Ltd. 

The illustration BELOW shows a plant at Teesport for crushing, grading 
and storing blast-furnace slag. Its capacity is 15,000 tons per week, and almost 
10,000 tons of screened slag can be stored, in ten sizes from 4in downwards. 
From the main storage hoppers, the slag can be delivered directly to a ship 
at the loading wharf shown on the left. Alternatively, delivery can be to a 
stockpile, to railway trucks or road vehicles, or to a coating plant, for ** black 
top '’ work, which can be seen laid out at right angles to the main axis of the 
plant. The coating plant comprises two 60 cubic feet heating and mixing 
units, and with the control system installed, 150 cubic yards per hour of coated 
mixes can be turned out under favourable conditions. Owners : Tarmac 
(Roadstone), Ltd. Builders : Stothert and Pitt, Ltd. 
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Electrical Drives 


The electrical drives illustrated on this page 
may be regarded as typical of the many and varied 
installations that make up current practice. On 
the RIGHT we show part of a seven-unit motor- 
generator set being manufactured in the Rugby 
works of British Thomson-Houston, a member 
company of the A.E.I. group. This set is designed 
for supplying power to a four-stand tandem cold 
mill drive and it consists of six 1400kW d.c. 
generators driven by an 11,600 h.p. synchronous 
motor. It is one of duplicate B.T.H. sets destined 
for the same mill. 





A paper mill provides the setting for the third 
installation illustrated (RIGHT). The picture shows 
a ‘* Varionic ’’ equipment supplied by Lancashire 
Dynamo Nevelin, Ltd., for the main drive on a 
super-calender recently installed in the Sitting- 
bourne Division Mills of the Bowater Corpora- 
tion. This machine, which is used for the finishing 
of coated papers up to 132in wide, uses a hydraulic 
system for applying pressure to the rolls. An 
essential condition in a super-calender drive is 
smoothness of acceleration over the complete 
speed range, which, in this instance, is from 30ft 
to 2000ft per minute. The ‘‘ Varionic’’ drive 
consists of a d.c. motor supplied with power 
through 6-6kV mercury-arc rectifiers. Push- 
button control of the drive is exercised from a 
specially designed desk. The rectifiers are installed 
remotely from the super-calender and from the 
forced-ventilated 650 h.p. motor, which con- 
stitutes the main drive, as shown in the illustration. 
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Another mill drive (Brinsworth Mili, ‘‘ The 
Engineer,’’ December 19, 1958) is the subject of 
the second illustration (LEFT). Most of the 
electrical equipment for this mill was supplied 
by the English Electric Company, Ltd., and a point 
of special interest about the installation is that 
rectifiers provide the power feed for the main 
drive d.c. motors. A total of 9000kW is supplied 
from twenty-four steel-tank, mercury-arc con- 
verters grouped according to the size and duties 
of the various drives. Here we illustrate four of 
the drives for the six-stand finishing mill. The 
first four stands are driven individually through 
geared 600V d.c., variable-speed motors, and the 
last two stands are directly driven. Direct current 
for the motors is taken from two 3500kW rectifier 
banks, which are equipped with grid control for 
starting and voltage holding. There are two 
edgers in the finishing mill train, one in front of 
the first stand and the other after the second 
stand. To ensure that any speed differences 
between the edgers and the main drives cannot 
damage the strip nor overload the edger drives 
the edger motors have a 20 per cent regulation 
characteristic throughout the 


speed range 
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4 4 Examples of important works 
Road, Rail and Air in progress during 1958 for road 
and rail transport were depicted in 
Plates 1-5 last week. Here we show two further major works which were 
completed during the year to serve transport in this country 
The Preston by-pass, which was opened last month, is the first British 
motorway. It is 8} miles long, has dual 24ft carriageways, and only one 
intermediate junction along its length where access may be gained. The aerial 
view (RIGHT) is looking north from Ferryhalgh Lane, and shows a footbridge 
(a three-pin portal bridge in precast concrete), an ‘‘ occupation ’’’ bridge, and 
Broughton Hall bridge in the background. The second illustration of the 
motorway (BELOW) shows a class Il road crossing over it. Most of the 





motorway bridges are in concrete, but the one shown here, Cuerdale 
Road bridge, is a continuous steel plate girder bridge with a reinforced concrete 
deck slab. Two of the spans are 68ft 9in each, and two are 48ft each. Engineer : 
Mr. J. Drake, county surveyor and bridgemaster of Lancashire, and his staff ; 
main contractor: Tarmac (Civil Engineering), Ltd. Full description : ‘* The 
Engineer,’’ December 12 last 

Gatwick Airport (BELOW), on the borders of Surrey and Sussex, is note- 
worthy for bringing together road, rail and air transport. It was opened last 
June, and is London's second airport. The new railway station, shown in the 
foreground, serves the airport terminal directly, and the London/Brighton 
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road was diverted to pass 
under the terminal building, 
which has road access from the 
ramps and elevated roundabout 
shown on theright. The air- 
port layout is clearly shown. 
The runway is 7000ft long, and 
was designed for the heaviest 
aircraft on diversion after 
long flights (i.e. not at their 
fully-laden weight). Note the 
associated taxiway system, 
the high-speed turnouts from 
the runway, and the control 
tower just visible above the 
trees to the right of the run- 
way. Consultants : Frederick 
S. Snow and Partners. Run- 
way contractor: Sir Alfred 
McAlpine and Son, Ltd. Full 
description : ‘‘ The Engineer,”’ 
June 13 last. 
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Civil Engineering in London 


The traditional definition of the civil engineer’s work—of ‘‘ directing the 
vast sources of power in nature for the use and convenience of man ’’—needs 
re-emphasis in these modern times, to take account of the importance of his 
contribution in reconstructing and replanning within the complicated and 
restricted situations found in the heart of any large metropolitan area. Recon- 
struction of roads, buildings, sewers and other services, all become especially 
arduous under these conditions. Further, with large multi-storey buildings, 
the engineer’s contribution to building construction becomes more important. 
The illustration on the RIGHT shows the London County Council’s develope 
ment of 1035 flats and maisonnettes at Roehampton, with five ‘‘ slab ’’ blocks 
and fifteen ‘* point '’ blocks, the impressive architectural effect of which is clear. 
The structures of these buildings are largely in precast concrete, with concrete 
structural frames and cladding. The contract—worth £2,700,000—was com- 
pleted last November, five months ahead of schedule, and it is claimed that 
detailed attention to the planning of construction, based on ** programming’ 
the use of tower cranes, gave this favourable result. Structural consultant; 
W. V. Zinn; contractor: Wates, Ltd. 

Progress made by last September in constructing Route Il, from Aldersgate 





F. J. Forty, the Corporation of London’s 
city engineer and his staff; contractor: 
Trollope and Colls, Ltd. 

The Shell building on the South Bank 
will have a tower block of twenty-six 
storeys covering a relatively small part 
of the whole building scheme. Deep 
footings are being built to carry the 
tower, and in a region where the 
Bakerloo Line tunnels pass under 
the site. The design of these founda- 
tions and prediction of their effects, 
during construction and afterwards, on 
the Underground tunnels, involved an 
analysis of the soi! mechanics of the 
site which was a model of its kind 
(see ‘‘The Engineer,’’ August 30, 
1957). The deep footings are novel, 
and consist of concrete cylinders, with 
belled out bases, cast in situ in the 
London Clay. The illustration (RIGHT) 
shows the tower block site as it was 
last September, with an excavator 
rigged with an auger cutting for one 
of the 7ft diameter cylinders. Consult- 
ants : Scott and Wilson, Kirkpatrick and 
Partners ; contractor: Sir Robert 
McAlpine and Sons, Ltd. 





Plate 7 


Street to Moorgate, in the City of London, is shown on the LEFT. The section 
now under construction runs for 1280ft from Falcon Street to Coleman Street, 
and consists of a reinforced concrete structure incorporating a garage (for the 
full length) under the road, which will accommodate about 250 cars. The 
illustration shows a view to the eastward, as it was last September ; the road 
crossing Route Il in the foreground is Wood Street. shown here before recon- 
struction of the crossing. The eastbound exit ramp from Route II's carriage- 
way to the garage is also to be seen. The road has dual 29ft carriage- 
ways, a 4ft reservation, and two 12ft footways. The present length has one 
intersection (at Wood Street) and five access ramps to the garage. Engineer : 














Plate 8 


Auckland Harbour Bridge, New Zealand 


This bridge will be 3520ft long, with an 800ft navigation span. Span No. 3, 
580ft long and weighing approximately 1000 tons, was successfully floated into 
place on December 1 at a height of 75ft above water. It was one of the biggest 
floating-in jobs ever undertaken ; suitable tides had to be selected and the 
best advice gained on weather forecasts. This span, which stands 80ft high, 
was first erected on top of Span 6 at the south end of the bridge as 
shown BELOW. Part of Span 6 was then detached as temporary staging and 
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four pontoons were floated in beneath it. On the rising tide, assisted by 
pumping out water ballast, the pontoons lifted the span clear of its supports 
and towed it out, but unexpected high winds then arose and for two days the 
span was moored on its pontoons and maintained in position opposite the 
opening. Ideal weather coincided with the last suitable tides and the span 
was then accurately located some 18in above the top of its supports on the 
piers. Then as the tide fell and water ballast was pumped into the pontoons, 
the span was safely landed in its permanent position. Consultants : Messrs. 
Freeman, Fox and Partners; builders: The Cleveland Bridge and Dorman 


Long Partnership. 





Ashford Common Filtration Works 


Last July, the Metropolitan Water Board's 90 m.g.d. filtration works and 
pumping station at Ashford Common was inaugurated. The works is note- 
worthy for the use of slow sand filtration, after primary treatment by a battery 
of twenty-four large microstrainers. The pumping station is exceptionally 
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large and comprehensive, and includes diesel-engine-driven generating sets 
and three gas turbine sets. The thirty-two slow sand filter beds will be 
cleaned mechanically, and there is an in situ method of cleaning, the gantry 
for which is illustrated on Plate 4, Engineer: Mr. H. F. Cronin, chief 
engineer, Metropolitan Water Board, and his staff. Main contractor : John 
Mowlem and Co., Ltd. Full description : *‘ The Engineer,’’ August 1 last. 
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ground workers. That would mean a reduc- 
tion of half-an-hour a day in the present 
working time underground. 


OutTpuT PLANS FOR 1959 


When the miners’ wage claim was finally 
settled at the beginning of December, the 
National Coal Board began discussing with 
the National Union of Mineworkers its 
production plans for 1959. The Board had 
reached the conclusion that there was no 
sign of an early revival in industrial activity 
and that coal demand, including exports, 
might not exceed 200 million tons in 1959, 
whereas output, unless further restricted, 
would probably amount to 209 million tons. 
The first of the Board’s proposals is—with 
the agreement of the Minister of Power— 
to reduce opencast production this year by 
20 to 25 per cent, namely, to 11,000,000 tons. 
Opencast production has proved itself highly 
profitable and is yielding a good proportion 
of large coal, and the proposed cut may mean 
a reduction in “ opencast’”’ profits of up to 
£3,000,000. Any larger reduction in opencast 
output, the Board says, would be prohibitively 
expensive, not only because of the loss of 
profit. Contracts have been let and nearly 
all the sites are working ; the Board would 
have to meet heavy claims under those 
contracts and face the loss of over £10,000,000 
worth of capital assets. 

The second proposal is to reduce deep- 
mined output by about 3,000,000 tons. To 
effect this, it is intended to close thirty-six 
pits in Scotland, Northumberland, Cumber- 
land, Durham, Lancashire, Cannock Chase, 
South Wales and the Forest of Dean. The 
pits selected for closure are for the most part 
those whose reserves will be exhausted within 
five years and are already working at a heavy 
loss, though the list does include a few pits 
which have some reserves, but are unlikely, 
whatever is done, to be able to work econo- 


mically. These thirty-six collieries, it is 
stated. have lost between them about 
£4,000,000 in the last twelve months. 


Between 12,000 and 13,000 men are likely to 
be affected by the closures, but many of them, 
the Board has stated, will be offered jobs 
in other pits. In addition, to the extent that 
men of sixty-five and over retire from 
collieries nearby, there will be vacancies for 
the younger men displaced by the closures. 
The Board realises that it may be necessary 
to restrict juvenile recruitment until older 
men have been absorbed. There is, of course, 
to be full consultation with the unions at 
each colliery and those for whom no work 
can be found eventually will qualify for 
benefit under the compensation for redun- 
dancy agreement. 


COLLIERY MODERNISATION 


Although prevailing circumstances have 
compelled the Board to make proposals for 
this further reduction of output, it does not, 
in any sense, deviate from the view that coal 
will continue to be the main source of heat 
and energy. The Board has stated firmly 
that the importance of its modernisation 
programme remains undiminished, since 
modernisation will lead to greater efficiency 
and therefore to improved ability to meet 
price competition from other fuels and from 
foreign coal. wes 

Nevertheless, the Board is reviewing its 
** national plan ” in the light of recent changes 
in the demand for coal. Last year, the 
Board’s total capital expenditure was about 
£104 million, which was much the same as 
the 1957 figure; expenditure at collieries 


amounted to £89,000,000, compared with 
£84,000,000 in 1957. On plate 12, included 
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in our last issue, we illustrated and briefly 
described some of the colliery modernisation 
works which were completed last year. 
They are representative of the many projects 
which the Board has in hand. Colliery 
modernisation, and particularly the opening 
up of new pits, is very much a long-term 
business. But those projects which have so 
far been completed are now beginning to 
show results, as is evidenced by the greatly 
improved productivity which the Board was 
able to report last year. 


On Tuesday afternoon, the chairman of 


the Board, Sir James Bowman, presented his 
‘*end of the year”? review. Many of the 
figures that he quoted have been referred to 
earlier in this article. In his comments on 
progress with colliery reconstruction, how- 
ever, he made special mention of work on the 
new Parkside colliery, in Lancashire, where 
two 24ft diameter mass concrete lined shafts 
are being sunk at speeds much higher than 
any before achieved in this country. This 
shaft sinking operation is being carried out 
by Kinnear Moodie and Co., Ltd., who have 
retained the services of Roberts Construction 
Company, Ltd., to advise upon the applica- 
tion of South African techniques to the 
particular conditions of the area. The shafts 
will eventually be 2595ft deep and are carried 
through 10ft of glacial drift, 30ft of Man- 
chester Marl and 80ft of barren upper coal 
measures, the remainder being in the coal 


51 
measures. Major seams cut include the 
Crombouke, Rams, Upper and Lower 


Floridas, Wigan 4ft and the Trencherbone. 
The area is bounded by the Warburton Fault 
to the north and the Winwick Fault to the 
west. High-speed shaft sinking requires the 
successful co-ordination of all phases of the 
working routine and it has been stated that 
in the construction of these circular shafts the 
contractors have attained a high degree of 
integration, dividing operations into a cycle 
of five distinct phases. The success of the 
integration of these phases is reflected in the 
achievements of recent months when over 
260ft of sinkage has been achieved in each 
shaft, the best advance being made in No. | 
shaft in September, when the progress made 
amounted to 310ft, of which 306ft was lined. 
The sinking routine is governed by the 
necessity to keep the minimum length of 
shaft wall exposed at one time and thus 
follows on shutter advances of 15ft brought 
up closely behind the face. Outstanding 
points about the shaft sinking routine include 
the use of a pneumatically-operated cactus 
grab loading kibbles at the rate of 100 tons 
per hour. Contributing to this high mucking 
rate is a “ lazy chain” method of dumping 
the kibbles or hoppitts at the shaft top, 
whilst the use of parallel circuit firing sub- 
stantially reduces the time lost due to rounds 
— up on account of damaged detonator 
eads. 


Electrical Engineering in 1958 


No. Il—(Concluded from page 30, January 2) 


SWITCHGEAR 

WO equipments typifying the develop- 

ment of high-voltage switchgear are 
illustrated here. The first is a Metropolitan- 
Vickers circuit breaker, shown in Fig. 5, 
during preparations for radio-influence volt- 
age tests in the company’s high-voltage test 
laboratory at Trafford Park. It is a 330kV 
*“GAI11W8” air-blast circuit breaker, one of a 
number being supplied for the Snowy Moun- 
tains hydro-electric scheme in Australia. 

Equipments such as this are tested to avoid 
radio interference, within given limits, 
depending on the strength of local radio 
signals. For the circuit breaker shown, a 
maximum interference of 500 microvolts at 
200kV line-to-earth was stipulated. Using 
a standard Post Office radio-interference 
measuring set, radio influence voltages were 
measured in the high-voltage laboratory and 
they proved to be well below the specified 
maximum of 500 microvolts. During the 
tests care was taken to use connections which 
would not produce interference from corona 
at the line voltage used. Precautions were 
also taken against the picking up, by the 
busbar system, of interference from other 
parts of the laboratory. 

The second equipment illustrated (Fig. 6) 
is a prototype 330kV lenticular-tank oil 
circuit breaker made at the Willesden works 
of the British Thomson-Houston Company, 
Ltd. The illustration shows the circuit 
breaker erected for short-circuit tests at the 
works of the Switchgear Testing Company, 
Manchester. Twenty-three of these B.T.H. 
330kV circuit breakers are being supplied for 
the Kariba hydro-electric scheme of the 
Federation of Rhodesia and Nyasaland. 

In these circuit breakers there are six 
breaks per phase, each shunted by a linear 
resistor, and there are six auxiliary breaks 
to interrupt the resistor current. All three 
poles of the three-phase circuit breaker 


are driven by a single-cylinder pneumatic 
operating mechanism except that the equip- 
ments required for single-pole auto-reclosing 
duty have a separate drive mechanism for 
each pole. 

Each of the 330kV circuit breakers is 
rated at 7500MVA at 330kV and 363kV on 
normal British Standard duty as well as 
three-pole auto-reclosing duty. The specified 
rates of rise of restriking voltage are 3kV and 
8kV per microsecond for the 100 per cent 
symmetrical and 10 per cent duties, respec- 
tively. Among the specified requirements are 
the ability to interrupt charging currents up 
to 300A and magnetising currents up- to 
200A without generating excessive over- 
voltages. 

A detailed description of the design of t 
Rhodesian 330kV transmission pon Ras 
given in an I.E.E. paper* last March, from 
which the foregoing technical information 
about the circuit breakers is abstracted. It 
may be recalled that the Kariba scheme, 
which is being developed by the Federal 
Power Board of Rhodesia and Nyasaland, is 
designed to provide for a major increase of 
electrification in the Federation. The 330kV 
transmission system is being built to transmit 
power from the hydro-electric generating 
Station at the Kariba gorge to the con- 
suming centres over distances exceeding 
300 miles—to Kitwe in the north, with 
possible tapping points at Lusaka and 
Broken Hill, to Salisbury in the south-east 
and to Buluwayo in the south. Outputs of 
1200MW and 8000GWh are envisaged from 
the Kariba scheme. Between 1945 and 1955 
the average growth of load in Salisbury, for 
example, was 16 per cent per annum. Con- 
servative estimates indicate that the load of 
the Southern Rhodesia Electricity Supply 
Commission will be doubled in the first six 

* “ The Design of the 330kV Transmission System for Rho 


desia,’’ by F. C. Winfield, T. W. Wilco dG. -| 
LE.E., Past A, No. 24, December, 1958” -1°%™ Proceedings 
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years of the operation of the scheme. Allow- 
ing for the estimated load development of 
the whole area served by the Kariba scheme, 
the total load without allowing for diversity 
is expected to grow from 624MW in 1960 to 
1028MW in 1966 and 1467MW in 1971. 


SUBMARINE POWER CABLES 

The scheme to develop a cross-channel cable 
link between the electricity supply systems 
of Great Britain and France was further 
crystallised in 1958. It will be recalled that 
the idea of the link is to enable power to be 
exchanged economically at peak periods, 
which occur at slightly different times of the 
day in Great Britain and France. This power 
link is to consist of two single-core submarine 
cables designed to carry up to 800A, d.c., 
go-and-return at a voltage of 200kV. Sucha 
system would cause interference with ships’ 
compasses if the cables were laid more than 
a few feet apart ; calculations suggested a 
maximum spacing of 10ft between the two 
cables. Sea trials were, therefore, carried 
out in September, 1958, to establish a tech- 
nique for laying two cables simultaneously, 
not more than 10ft apart at depths of 18 to 
19 fathoms (THE ENGINEER, September 26, 
1958). 

Cables of closely similar make-up, but 
with minor differences were used, in two 
880-yard lengths for these trials. In each 
case the conductor was stranded copper of 
0-525 square inch cross section insulated 
with impregnated solid paper dielectric for 
operation at 100kV d.c. to earth. The work 
on the sea trials was carried out for the 
C.E.G.B. jointly by British Insulated Cal- 
lender’s Cables, Ltd. (B.1-C.C.), and Siemens 
Ediswan, Ltd. 

Earlier in the year there had been an 
announcement that the B.I.C.C. group of 
companies was to lay, test and recover a 
trial length of cable to provide information 
for the ultimate installation of a cable to 
transmit power across the Cook Straight 
between New Zealand’s South and North 
islands. The cable used for these trials was 
a single-core pre-impregnated paper-insul- 
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ated high-pressure gas-filled cable having a 
hollow copper conductor, a lead sheath and 
steel tape and wire armouring, making an 
overall diameter of Sin. A trial length of this 
cable, designed to operate at 250kV d.c. was 
made at the works of British Insulated Cal- 
lender’s (Submarine Cables), Ltd., Trafford 
Park, Manchester. With its ends sealed this 
cable was laid by the New Zealand Post and 
Telegraph Department’s cable ship “*Matai”’ 
from Oteranga Bay on the North Island 
shore of Cook Strait. The cable was 
anchored and left on the sea bed to enable 
the effects of sea currents to be assessed. 


MACHINE CONTROL 

For our present purpose progress in the 
control of rotating electrical machines can 
be summarised conveniently by considering 
a few typical examples. 

A simple instance is that of a self-excited 
alternator controlled by a static automatic 
voltage regulator embodying transistors. This 
system as developed by the Brush Electrical 
Engineering Company, Ltd., Loughborough, 
Leics., is at present applicable to alternators 
up to about 20kVA, the size being limited 
mainly by the availability of larger transistors. 

As described in our issue of April 4, 1958, 
the regulator forms a closed-loop system in 
which the gain is derived from transistors. 
A neon tube constitutes the reference source 
in one arm of a special bridge circuit fed 
from a rectifier connected via a voltage- 
setting potentiometer to the alternator ter- 
minals. The error signal from the bridge 
circuit is fed to a two-stage transistor pre- 
amplifier which in turn feeds the final 
transistor amplifier which has parallel out- 
put stages with provision for current 
sharing. 

The output transistors act as a controlled 
variable resistance in the main field circuit 
of the alternator. Correct current sharing 
between the parallel paths is achieved by a 
special circuit, using the gain of the preced- 
ing stage to reduce the value of sharing- 
resistance used and thus to increase the 
effective maximum output of a pair of 
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Fig. 5—A 330kV air-blast circuit breaker for the Snowy Mountains scheme, Australia, is here shown 
being prepared for radio influence voltage tests in the Trafford Park works of Metropolitan-Vickers 


Electrical Company, Ltd. 
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Fig. 6—Prototype 330kV lenticular tank oil circuit 
breaker made by the British Thomson-Houston 
Company at Willesden, erected for short circuit 
tests at the Switchgear Testing Company’s works 
at Manchester. Twenty-three such circuit breakers 
are being supplied for the Kariba hydro-electric 
scheme, Federation of Rhodesia and Nyasaland 


transistors which are connected in parallel. 

Sufficient smoothing is provided to impose 
a tolerable limit on the ripple across the 
input to the bridge. On the output side of 
the bridge the ripple is reduced appreciably 
by using a low-pass filter and a potentio- 
meter as a divider and by taking the output 
from the nominal balance point for ripple. 

When this form of regulator is applied to 
a Brush 3kVA single-phase alternator the 
performance specified by the maker is as 
follows : steady-state regulation better than 
+1 per cent at all loads between no-load and 
full-load, 0-8 p.f. ; transient characteristic, 
recovery in 0-25 second when switching 
full load on and off. 

Our second example is a new variable- 
speed drive designed to operate from an 
a.c. supply and to give accurate control over 
a 40:1 speed range. This device, which is 
known as the * Nevimag,”’ has been devel- 
oped by the Lancashire Dynamo Nevelin, 
Ltd., Oxted, Surrey, and it consists of a 
transductor-controlled Ward-Leonard set 
feeding a d.c. motor. Control is exercised 
through a magnetic amplifier, the output of 
which supplies the excitation for the field of 
the Ward-Leonard generator. The motor 
armature voltage, which is related to the 
motor speed, is compared on a closed loop 
system with a speed reference derived from 
a control potentiometer. Any “error” is 
amplified by the transductor and a suitable 
correction is applied to the generator field 
and thus to the armature voltage of the d.c. 
motor to restore the speed to the required 
value. Compensation is provided for the 
volt drop (JR) and adjustable current 
limitation is included. Speed ranges up to 
40:1 with regulation of +2 per cent from 
light load to full load are available. 

This company has also developed a 
direct-to-mains ‘‘ Varionic’’ variable-speed 
drive, using single-anode “‘ Nevitron ”’ recti- 
fier tubes, bridge connected, to eliminate the 
conventional rectifier transformer. The 
right-hand compartment of the cubicle 
illustrated in Fig. 8 houses the rectifier unit 
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(which consists of six 100A bridge-connected 
steel tube ** Nevitrons ”’) and the associated 
cooling assembly ; the left-hand compart- 
ment contains the control equipment. Used 
as a power rectifier this cubicle would have 
an output of 600A at any voltage up to 
750V. It covers a floor area of 64 square 
feet. When connected to the 400/440V, 
50 c/s three-phase mains for use as a motor 
starter the equipment is suitable for outputs 
up to 200 h.p. 

Refinement in electronic control of machine 
tool drives is well exemplified in the system 
developed and built by the Fairey Aviation 
Company, Ltd., in conjunction with Ferranti, 


Ltd., for the three-dimensional milling of 


aircraft components from slabs up to 8ft high 
by 25ft long. This machine, which was 
described in our issue of May 9, 1958, 
and illustrated in Plate 11 last week, has a 
vertical column with a travel of 25ft along 
the bed (designated the x axis of the machine). 
Mounted on the face of the column is the 
head carriage, which has a 7ft travel vertically 
along the y axis of the machine. The cutting 
head is fixed to a cross slide on the head 
carriage and has a feed of 12in into the depth 
of the slab—that is, along the z axis. 

The system of control was described fully 
in an article in THE ENGINEER, April 13, 1956, 
page 326. Briefly, it is a programme control 
system in which dimensional information for 
machining the required part is expressed in a 
special form in terms of the cutter movements 
along the x, y and z co-ordinates to produce 
the specified profile. This planning informa- 
tion is processed by a Ferranti digital com- 
puting system which translates the pro- 
gramme On to magnetic tape. This magnetic 
tape provides the input to a servo system 
which controls the movement of the cutter. 
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The measurement upon which the control 
system depends makes use of optical diffrac- 
tion gratings to measure the movement of 
the three slides (x, y and z axes). 

Along the length of each axis of the 
machine there is a glass grating accurately 
divided at 500 lines per inch. On the slide or 
moving member there is a shorter length of 
grating similarly ruled. There is a small 
angle between the axes of the two gratings 
causing a Moiré fringe pattern of alternate 
dark and light bands. When there is any 
movement of the moving member the light 
and dark bands move across the screen every 
time the lines on one grating cross the lines 
on the other. A group of photocells scans 
this fringe pattern and transmits two pulses 
for each line traversed by the moving grating. 
Each pulse therefore represents a travel of 
0-00lin and a count of the pulses gives a 
measure of the total travel. This system of 
measurement in association with the input 
data on the magnetic tape, acting through 
servo drives, controls the x, y and z move- 
ments independently. 

As described in our issue of May 9, 1958, a 
programme of acceptance trials has been 
completed, involving a full alignment check 
and the production and inspection of test 
pieces for accuracy and finish. Very good 
surface finishes were obtained, under full 
load conditions : for example, 8 to 10 micro- 
inches r.m.s. at a speed of 110in per minute 
with a 3in diameter end mill on a full 
face cut of 0-34in depth. Dimensional 
accuracies of -+-0-002in were attained on 
dimensions up to 18in with repeatability 
within 0-00lin on four consecutive test 
pieces. An elliptical channel section frame 
7ft high, involving the machining of four 
elliptical paths in response to a programme 





an 
w 


derived from the equations to the curves, 
was produced, with every dimension within 
0-00Sin. This performance was obtained 
with the normal traverse speeds of 100in to 
150in per minute for roughing operations 
and 50in to 75in per minute for finishing 
operations. Experience with this machine 
tends to confirm the original estimates of 
production rates between ten and thirty times 
higher than by normal methods. 


SEMI-CONDUCTOR RECTIFIERS 


The first silicon power rectifier to be used 
for a.c./d.c. conversion on railway electric 
traction in Great Britain was installed in 
1958 for experimental service in a motor 
coach on the Lancaster-Morecambe—Hey- 
sham line, British Railways. It will be 
recalled that this line is now being used as a 
testing ground for traction equipment on 
the new 50 c/s high voltage electrification 
system. 

The coach in which the silicon rectifier is 
now installed was previously equipped with 
a rectifier bank consisting of 600 B.T.H. 
germanium cells with which it had been in 
operation satisfactorily since December, 1°55. 
The new rectifier equipment consists of 192 
B.T.H. silicon rectitier cells, each of com- 
parable size with the previous germanium 
cells. A substantial saving in size and weight 
has, therefore, resulted ; the permissible 
operating temperature is also considerably 
higher in the case of the silicon cell. The 
rectifier consists of six racks, each carrying 
thirty-two air-cooled silicon cells, as illus- 
trated in our issue of September 12, 1958. 

A new installation of germanium rectifiers 
(Fig. 7) has been completed by the Westing- 
house Brake and Signal Company, Ltd., 
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Figs. 7 and 8—(Left) Germanium rectifier cubicle at the works of the [Glamorgan Acid and Alkali Company, Ltd. The 23,000A capacity of this Westinghouse 


rectifier installation will ultimately be extended to 3MW. 


(Right) The direct-to-mains ‘* Varionic ”’ variable speed drive made by Lancashire Dynamo Nevelin, 


Ltd., uses six 100A bridge-connected steel-tube single anode ‘‘Nevitron’’ rectifiers. The left-hand cubicle contains equipment and the right-hand cubicle the rectifiers 
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at the works of the Glamorgan Acid and 
Alkali Company. This 23,000A rectitier 
equipment is used for the electrolysis of 
brine to produce chlorine and hydrochloric 
acid which is used in the manufacture of 
high grade gelatine. The ultimate capacity 
of the rectifier is 3MW. The rectifier 
is water cooled, the cooling circuit being 
electrically insulated from the d.c. circuit to 
eliminate the difficulties which might other- 
wise result from leakage currents arising 
from low insulation resistance. Water cool- 
ing ensures that the operating temperature 
of the germanium diodes is well within the 
safe limit and the even temperature of the 
banks of germanium diodes tends to equalise 
distribution of current among them ; very 
little derating of the diodes is, therefore, 
required to avoid overloading of those which 
have particularly good characteristics. 


TELECOMMUNICATIONS 


Last year might be considered as the 
centenary of transatlantic telegraphy, since 
it was in August, 1858, that the first clear 
messages were transmitted across _ the 
Atlantic by telegraph cable. However, the 
cable failed after being in use about a month, 
and eight years were to elapse before a satis- 
factory service could be established : in 1866 
there were two telegraph cables between 
Great Britain and North America. 

The telephone and wireless telegraphy 
came later, and when the first (and somewhat 
limited) commercial transatlantic radiotele- 
graph service began, in 1907, it had to 
compete with fifteen or more transatlantic 
telephone cables. Since then the competi- 
tion has continued, with swings of the 
pendulum favouring now one medium and 
then the other as recalled in A. H. Mum- 


ford’s lecture, last December, to the radio 
and telecommunication section of the I.E.E. 
The performance of the first transatlantic 
cable (which crossed the Atlantic in a single 
span) was surpassed by that of the long-wave 
and short-wave radio circuits which were 


also single span. Now the repeatered sub- 
marine cable has superseded the single-span 
radio links. Perhaps, as Mr. Mumford 
suggests, radio relay systems may come 
to show advantages over the cables by 
offering an earlier prospect of providing “a 
very wide-band transmission bridge over the 
Atlantic.”” By using the tropospheric scatter 
mode of propagation it may be possible to 
extend the span between the radio relay 
stations to the few hundred miles of sea 
crossings needed on the northern Icelandic 
route. 

Developments in this field by Marconi’s 
Wireless Telegraph Company, Ltd., were 
described in our issue of May 9, 1958. The 
earlier experimental work done by this com- 
pany since 1956 with a link between Bromley, 
Essex, and Catterick, Yorkshire, has now 
been supplemented by the development of a 
range of transmitting and receiving equip- 
ment using the principles of tropospheric- 
scatter propagation. The first production 
equipments are installed to form a 200-mile 
multi-channel radio link between Start Point, 
Devon and Galleywood, Essex. It operates 
at 858 Mc/s and has an initial capacity of 
twenty-four telephone channels, for single- 
way working with the transmitter at Start 
Point and the receiver at Galleywood. In 
its present form the equipment is designed 
for a maximum of sixty simultaneous tele- 
phone channels, but there is provision for 
experimental wide-band transmissions to be 
effected later with the aim of carrying a 
much greater number of channels. _ 

As Mr. Mumford emphasised in his lecture 
future trends in telecommunications will be 
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dictated largely by the growing need for more 
circuits and wider bandwidths to cater for 
the expansion of existing facilities as well as 
the potential demands of newer services, 
such as data transmission and transatlantic 
television. While the provision of wider- 
band transmission systems is the more 
obvious solution there are more elegant and 
ingenious approaches to the problem, the 
aim being to make the best use of the avail- 
able bandwidth. None of these solutions is 
cheap, but the very high cost of trans- 
atlantic circuits justifies a considerable ex- 
penditure on the terminal equipments. The 
British Post Office and the Commonwealth 
Administrations have now adopted a channel 
spacing of 3 kc/s and a speech band of 
300 c/s to 3100 c/s for all submarine cable 
systems, instead of the 4 kc/s used on inland 
circuits. Another method of reducing the 
bandwidth occupied by speech signals is to 
divide all the transmitted frequencies by some 
factor and to multiply them by the same 
factor at the receiving end. One way of 
doing this was demonstrated to the Institu- 
tion of Electrical Engineers by Dr. Gabor in 
1947. A different approach is made by the 
“* Vocoder ’’ demonstrated by Homer Dudley 
in 1939. A more fundamental approach has 
been made by considering how speech sounds 
are produced in the human vocal system and 
is still in its early days, but it offers consider- 
able promise. Bell Telephone Laboratories 
have developed equipment—known as “time 
assignment speech interpolation ” (t.a.s.i.}— 
which, by occupying channels only when 
speech is actually present, enables a group of 
thirty-six circuits to handle up to seventy- 
two conversations. This equipment is very 
complex, involving high-speed electronic 
switching with many thousands of tran- 
sistors in each terminal. 

For telegraphy the possibilities of econo- 
mising in bandwidth are less marked than 
for telephony, since telegraphic signals con- 
tain little redundant information. Indeed, 
in the interests of accuracy and reliability, 
there is a tendency to add redundant elements 
to the signals to shield them from errors 
caused by noise and interference. Single 
sideband transmission is impractical but 
quadratic transmission techniques may enable 
the traffic capacity to be increased. 

Whatever prospects there may be for 
multi-station radio relay systems, the main 
channels for increased transoceanic telecom- 
munications traffic in the foreseeable future 
must be provided by cables. 

A project for establishing a telephone cable 
system linking all the countries in the 
Commonwealth was considered at Common- 
wealth conferences in London and Montreal 
last year. The physical and technical basis 
of such a system has been in existence since 
1956 when the first transatlantic telephone 
cable was put into service ; a second cable 
between Great Britain and Canada is expected 
to be completed in 1961. The rest of the 
route considered at the Commonwealth 
conferences would link the west coast of 
Canada with New Zealand and Australia 
and then, via the Indian Ocean, would 
include Malaya, India, Pakistan, Ceylon, 
Kenya and South Africa. A cable between 
South Africa and Great Britain would then 
complete the circuit of the globe. Including 
the existing transatlantic telephone cables, the 
total length of the proposed system would be 
30,000 miles and its cost would be £88,000,000. 

In the more immediate future a sub- 
marine telephone cable system is to be 
established between the Canadian mainland 
and Newfoundland. The contract for this 
£900,000 scheme has been placed with 
Submarine Cables, Ltd., by the Canadian 


Jan. 9, 1959 


Overseas Telecommunication Corporation of 
Montreal. This new cable will be part of the 
proposed submarine telephone cable link 
between Great Britain and Canada and will 
provide 120 telephone circuits ; the main 
Atlantic cable will provide sixty telephone 
circuits in 1961. Terminal stations for the 
link between Newfoundland and the main- 
land will be 400 nautical miles apart near 
Grosse Roche, Quebec, on the south side 
of the St. Lawrence estuary, and near Corner 
Brook in the Bay of Islands on the west coast 
of Newfoundland. At the western end it is 
planned to link the circuits with the Canadian 
telephone network by microwave radio relay. 
A coaxial cable of 0-935in diameter over 
the insulation will be used for the crossing. 
The inner conductor will be a 0-260in solid 
copper rod, and the outer conductor will be 
six copper tapes, each 0-475in by 0-015in, 
held in position by a copper binding tape 
0-004in thick. Polythene, mixed with small 
percentages of butyl rubber and antioxidant, 
will form the insulation. The cable and 
repeaters will be laid by the contractor’s 
4500-ton cableship ** Ocean Layer.” 
Telephone circuits will have 4 kc/s separa- 
tion, using the frequency bands 60 to 552 kc/s 
and 672 to 1164 kc/s for both directions of 
transmission. Cable attenuation at the 
highest frequency will exceed 1100 dB, and 
twenty submerged repeaters will be included 
to compensate this loss. Equipment will be 
provided on shore at each end for translating 
the circuits into two supergroups, each of 
bandwidth 312 to 552 kc/s for retransmission, 
The completed repeaters are approximately 
104in in diameter and 9ft in length, as 
described in our issue of October 10, 1958. 


VIDEO RECORDING 


An interesting advance in the means of 
recording vision and sound signals of tele- 
vision programmes for subsequent reproduc- 
tion is embodied in the Vision Electronic 
Recording Apparatus (“‘ VERA ”’) developed 
in the research department of the British 
Broadcasting Corporation. As described 
in our issue of April 18, 1958, ““ VERA” 
makes use of commercial quality magnetic 
recording tape 4in wide, running at 200in 
per second and carrying three recording 
tracks. One track, frequency-modulated, 
is for sound ; the other two are for video 
signals, divided by a band splitting system 
into two frequency bands of about 0 to 
100 kc/s and 100 ke/s to 3 Mc/s respectively, 
There are separate recording and reproducing 
heads, each consisting of a stack containing 
three identical heads (one for each track) 
separated from each other by copper screens, 
and accurately aligned. Ferrite materials are 
used for the magnetic material in each head 
stack. 

Most of the power required to drive the 
tape through the recording and reproducng 
system emanates from the take up (spooling 
motors), which are adjusted so that, unaided, 
they would move the tape past the heads at a 
speed just below the recording speed of 
200in per second and close to the constant 
tension required; to do this the power 
supplied to the spooling motors is varied in 
accordance with the torque/speed charac- 
teristic of the motors and with the amount of 
tape on the reels. Then, when the drive is 
engaged, the only power required from the 
driving motor is the small additional amount 
needed to bring the speed up to 200in per 
minute. Accuracy of speed control is thereby 
enhanced. 

The tape drive is engaged by lowering two 
rubber idlers on to a common capstan in 
such a way as to form a loop of tape virtually 
isolated from transient effects in the reels. 
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This loop embraces the recording and repro- 
ducing head stacks. Outside this loop and 
preceding the recording head, is an erasing 
head. A ‘“Velodyne” system of speed 
control and correction is applied to the 
driving capstan. During recording the servo 
motor is made synchronous with the mains 
frequency. During reproduction the output 
of the machine is frame-synchronised to the 
station synchronisation signals. 


DATA HANDLING AND PROCESSING 


The whole subject of data handling and 
data processing was put into perspective 
admirably at the Electronic Computer sym- 
posium and exhibition, which was held in 
London last autumn. Visitors to this event 
were able not only to see electronic com- 
puters and associated equipments in action, 
but they were able to find out, from the 
papers discussed at the symposium (that is, 
from the experience of users), what are the 
exact potentialities of computers in various 
fields. ; 

Clearly, the subject is much too extensive 
to be discussed usefully here ; a few typical 
examples of computer applications are, 
however, illustrated and described on Plate 1 
elsewhere in this issue. For the present we 
propose to say no more about the central 
topic, the computers themselves, but to refer 
briefly to the very important fringes of the 
subject which concern the handling rather 
than the processing of data. 

It is in these fringe areas that most of the 
“dead time’ occurs ; it is here that time 
is lost in the transition between the normal 
manual processes of assembling data and 
the automatic processes of working upon the 
data by computers or their equivalent. 

The effective speed of a processing system 
is often limited by the speed at which data 
can be transcribed manually from typescript 
to punched card, punched tape or magnetic 
tape for feeding into a computer. A method 
of transforming this data automatically is 
embodied in an Electronic Reading Automa- 
ton (“* ERA ”’), which has been developed by 
Solartron Electronic Group, Ltd., Thames 
Ditton, Surrey. In its prototype form 
**ERA” was described in THE ENGINEER, 
March 15, 1957. 

“ERA” can, through a special scan- 
ning system, read typescript information 
from commercial documents, at an average 
rate of 250 characters a second with an error 
rate stated by the maker to be within | in 10°. 
In reading, this machine can identify the 
numerals 0 to 9, the fraction 4, the + sign, 
and eight specific letters of the Roman 
alphabet. 

Very briefly, “* ERA” operates as follows. 
The beam of a cathode-ray tube is focused 
optically and made to scan in turn each 
character that is to be read. Light reflected 
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from the paper falls on a photomultiplier 
tube, the electrical output from which is 
pulsed to correspond with the light and dark 
areas of the document. The pulsed signals 
from the photomultiplier give a representa- 
tion of each character read. The output 
signal from the photomultiplier is passed to 
interpretive circuits designed to sense the 
pulsed signals and identify the characters. 

The first commercial version of “* ERA” 
has been ordered by the Boots Pure Drug 
Company, Ltd., for reading cash-register 
tally rolis, in which each entry comprises 
two alphabetical letters and seven numerals. 
These entries will be read at a speed of about 
twenty-seven per second and the signals 
representing each character will be fed into a 
computer. When the system is in full opera- 
tion the computer will yield information for 
cash control and sales analysis of the com- 
pany’s 1314 retail branches. 

While electronic reading can be used to 
speed up the input to a data processing 
system, another development, known as 
** Xerography,”’ can be used to increase the 
speeds at which the output of information 
can be printed. Basically ‘* Xerography ” 
is a photo-electric method of making fac- 
simile prints of documents, as described in 
our issue of March 28, 1958. 

One adaptation is for the printing of output 
information from a computer ; a prototype 
machine, the ** Xeronic”’ printer, has been 
developed and made by Rank Precision 
Industries, Ltd., and Rank-Xerox, Ltd. This 
prototype machine is capable of printing at a 
rate in excess of 3000 characters per second. 
Magnetic tape is used for the input to 
this printer but other forms of computer 
output can be used. The characters are 
printed in lines about Ilin wide on paper 
fed through the machine in rolls. 

The principle of xerographic printing is 
that selenium conducts electricity only when 
illuminated. A thin film of amorphous 
selenium is deposited on a metallic surface 
and a static charge is then induced on the 
metal. The image of a document is then 
thrown on the charged surface. On the 
shaded areas of this surface the charge is 
retained ; elsewhere the charge leaks away. 
Then, after the exposure, the parts of the 
surface that remain charged are a facsimile 
of the characters. A black powder spread on 
the surface will then adhere to the charged 
areas only and a printed image can be 
obtained by applying a sheet of paper to the 
powdered surface and fixing this image by 
heat. 

Two main assemblies make up_ the 
*‘ Xeronic ” printer—a printing-out head and 
a character translator. This translator con- 
tains a permanent information store consist- 
ing of an individual circuit for each character. 
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When a coded signal is received from the 
magnetic tape, the appropriate circuit is 
fired and the required character is traced on 

c.r.t. screen. An image of the character 
on the screen is projected by an optical 
system on to the surface of a rotating 
selenium-coated cylinder after this surface 
has been given an electrostatic charge. Black 
powder for making visible the electrostatic 
facsimile image is then strewn on the cylinder. 
Next the powder is transferred to a roll of 
printing paper, after which this paper is 
heated to “fix”? the printed characters. 
Then the remaining powder is removed by a 
brush. Lastly, the remaining charge on the 
cylinder is released by subjecting the surface 
to intense illumination. The sequence of 
operations on the surface of the cylinder is 
effected by arranging around the periphery 
of the rotating cylinder a number of fixed 
stations which: (1) produce the charge on 
the surface ; (2) illuminate it ; (3) spread 
the powder ; (4) apply the paper ; (5) “* fix” 
the printed characters and (6) clean the 
cylinder. 


C.E.G.B. Generating Plant Installed 
in 1958 

IN 1958 the Central Electricity Generating 
Board installed new generating plant giving an 
additional output capacity of 11S4MW. This 
total is smaller than previous annual totals. It 
conforms with the programme planned five years 
ago, which took into account plant outstanding 
from earlier years, and with the decision of the 
Government in 1953 to give priority to export 
orders for power station plant. The total is made 
up wholly of steam generating plant. Alto- 
gether, nineteen turbo-generators, with an aggre- 
gate installed capacity of 1230MW, and seventeen 
boilers, with an aggregate evaporative capacity 
of 9,100,000 Ib of steam per hour, were installed 
in sixteen power stations belonging to the 
C.E.G.B. in England and Wales, two of which 
were new stations. 

Four of the seventeen new boilers, having an 
aggregate capacity of 2,190,000 lb of steam per 
hour, were oil fired. At seven existing stations a 
further twenty-eight boilers, with an aggregate 
evaporative capacity of 11,200,000 lb of steam 
per hour, were converted from coal to oil firing. 

Of the generating units, the first of a number 
of 120MW units (installed capacity) planned for 
commissioning in the next few years was brought 
into service at Blyth “* A” power station on the 
North-East Coast; it is the largest unit yet 
installed by the Board. The boiler associated 
with it has an evaporative capacity of 860,000 Ib 
of steam per hour and supplies steam to the 
turbine at a pressure of 1500 lb per square inch 
and a temperature of 1000 deg./1000 deg. Fah. 
reheat. 

In the accompanying table Blyth “A” and 
Bold “ B” are the two power stations in which 
the first commissioning of plant took place in 
1958. The others are existing stations to which 
extensions have been made. 
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Power Stations in 1958 
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C.E.G.B. Boiler plant Pipework 
Power station project group = ——, — — — ——- 
Installed Capacity 
_ capacity in Mw | Maker in Ib per hour Maker Maker 
—o - j—_—_—— ici 
Acton Lane “ B"’ Southern ... 1x30 Richardsons, Westgarth 1 « 240,000 Mitchell Engineering ... | Aiton and Co. 
Blyth “A’”’ ae .| Northern ... | 1 x 120 Metropolitan-Vickers ... 1 x 860 000 Babcock and Wilcox Babcock and Wilcox 
Bold “A”’ t | Northern .. | 1x 30 Metropolitan-Vickers - -- Aiton and Co. 
Bold “ B”’... | Northern | 1x 60 | Genera! Electric Co. 1 x $50,000 John Thompson ... Aiton and Co. 
Brighton “ B’ .| Southern 1x60 Richardsons, Westgarth 1 x 320,000 Babcock and Wilcox ... .| C. A. Parsons 
Castie Donington Midlands 1 x 100 | Metropolitan-Vickers ... 1 x 830,000 | Babcock and Wilcox ... Aiton and Co. 
Ferrybridge “ B”’ be tsa Northern . 1x 100 C. A. Parsons. 1 x 760,000 Stirling Roiler/Babcock and Wilcox...| Stewarts and Lloyds 
Goldington... ; | Southern 1x30 | British Thomson-Houston 1 x 300,000 Clarke Chapman... ... | Stewarts and Lloyds 
Hams Hall “ C"’ ; ..| Midlands .. 1 x 60 General Electric Co. ... 1 x $50,000 | Simon-Carves ...| Stewarts and Lloyds 
Hayle ... Southern 1 x 20 British Thomson-Houston... 1 x 200,000 Yarrow me | Stewarts and Lloyds 
Marchwood. ska ase | Southern 2 x 60 English Electric Co. ... ... 2 « $50,000 John Thompson . . Stewarts and Lioyds 
Poole .. ae ee Southern | 2x 60 General Electric Co. 1 x 340,000 International Combustion .. Aiton and Co. 
Portishead“ B”  ... ... Southern .. | 1 x 60 Metropolitan-Vickers ... 1 x 300,000 Mitchell Engineering ... ... Stewarts and Lloyds 
South Denes ..| Southern ... al 1 x 60 Metropolitan-Vickers ... 1 x $50,000 | International Combustion .. Stewarts and Lioyds 
Tilbury “A”... ..| Southern . ove 1x 60 C. A. Parsons cas és ‘ 1 x $40,000 | John Thompson ... oh John Thompson 
Willington “ A” ..| Midlands... ... .. 2 x 100 English Electric Co: i. Laie 2 x 830,000 International Combustion ... Aiton and Co. 
Totals | 1230MW | 9,100,000 Ib per | 
j hour 
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Correlation of Thermal Stresses in 
Circular Cylinders and Flat Plates 


Numerical results are presented for thermal transient stresses in hollow cylinders, 
lagged on the inner face, due to a step change in fluid temperature. Calculations 
published by other authors are replotted on a common basis to display the 
connection between them. Further calculations have been made where necessary. 


A STEP change in fluid temperature 
adjacent to a metal mass will produce 
a stress system within it due to the thermal 
gradient induced across the metal. For a 
flat slab the one-dimensional temperature 
distribution across its thickness induces a 
two-dimensional stress system, two equal 
stresses in the plane of the slab together with 
zero stress in the direction of the thermal 
gradient. A limiting case occurs when the 
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one face and restrained from bending have 
been made by Cheng (1951) for 0==B,=2 
and extended by Manson (1954) to B=20. 
The former gives values for the peak stress 
at both the surface and the lagged face. 
The latter gives results for the surface only. 
Similar curves have been published by 
Przemieniecki (1955). 

The transient thermal stress in a hollow 
cylinder lagged on the inner surface at 
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Fig. 1—Peak stress at inner lagged surface, B, >2 


surface attains the fluid temperature im- 
mediately. The numerically largest stress 
in the slab is then at the surface and equal 
to: 

sk. 27 

(1—v) 

where 7 is the step temperature change of 
the fluid at one face, and £=1. The stress 
is compressive when T is positive. In prac- 
tice a considerable degree of protection is 
afforded by the surface film resistance to 
heat flow 1/H. The plate temperature is 
then a function of the temperature drop 
across this resistance and the thermal 
diffusivity K of the slab. 


Previous WorRK 
Assuming that E, « and k are independent 


2] 


of temperature mathematical solutions of 


the time dependent temperature distribution 
in plates and cylinders are given by Carslaw 
and Jaeger (1947). It is found that the stress 
at a point is a function of the dimensionless 
time += Xt/b* for a flat plate and Kt/r;* for 
a cylinder. The peak value is a function 
of B,=Hb/k for the plate and B,=Hrj/k 
for the cylinder. Calculations of the peak 
stress in a flat plate thermally insulated on 


Notation 
6—Plate thickness, inches 
B,—Hb/k. 
B—Hridk. 
B,—Hir.— rik 
e—Specific heat, British Therma! Units per pound 
E— Modulus of elasticity, pounds per square inch. 
H—Fluid film heat transfer coefficient, British Thermal Units 
per square inch hour deg. Fah 
k—Therma! conductivity, British Thermal Units per inch 
hour deg. Fah. 
Therma! diffusivity, & |p: 
Inner cylinder radius, inches 
«—Outer cylinder radius, inches 
Step temperature change. deg. Fah 
~—Coefficient of linear expansion, deg. Fah 
-——Dimensionless stress factor. 
Radial stress, pounds per square inch 
Tangential stress, pounds per square inch 


o,— Axial stress, pounds per square inch 
—Poisson’s ratio. 

o-—Density, pounds per cubic inch 

+—Dimensioniess time Kt/b* or Kt/r,’. 


Thermal Shock of Flat Plate 
Stress at Centre of Plate 
C= . aE. 7. ig j 
j-v 
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Fig. 3—Time variation of stress at lagged surface of 
plate 


radius r; has been calculated by Geckler 
(1956) using a theoretical solution by Jaeger 
(1945). Peak stress values for the inner and 
outer radii were presented and the latter 
plotted against Hri/k. Numerical results 
for the peak stress at the surface of a solid 
cylinder have been obtained by Jaeger (1945). 
The variation of stress at a point with time 
is exemplified by Fig. 3, which plots the 
dimensionless stress factor © for the lagged 
surface of the flat plate restrained from 
bending against + for various values of B,. 
The stress rises to a maximum and then 
falls ultimately to zero. It is the maximum 
value of this stress factor which will be 
considered. 
Attention may be restricted to the peak 
stresses since they are often of the most 
interest. In a brittle 
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Thermal Shock in Cylinder 
Thermally insulated Inner Face 
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| material the peak ten- 
| sile stress may be the 
; most important factor. 
' In a ductile material 
the maximum principal 
stress difference may 
be used as a criterion 
for design. For the 
hollow cylinder the 
| stresses obey the rela- 
tionship 


Outer Face Stress 
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_At inner and outer 

| facesc,=Oand the prin- 

| cipal stress difference is 

| o,==a9. For the hollow 

| cylinder the largest 

| value of principal stress 
difference will occur at 
the outer face. 


Inner Face Stress 








CORRELATION OF 
RESULTS 





The various solu- 
| tions for peak stress 





| may be displayed in 
| relationship to each 
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other if replotted on a 
basis of cylinder thick- 





ness, i.e. as = against 
B,= H(r.—ri)/k. 
Fig. 2 gives this plot 
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when B,=2. Figs. 1 


and 4 give correspon- 
ding curves for inner 
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Fig. 2—Peak stress at lagged and outer surfaces of cylinder and plate, B,<2 


6 618 and outer faces respec- 
tively. The numerical 
work has_ been 


extended where neces- 
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Fig. 4—Peak stress at outer surface, B, >2 


sary for the purpose of the present note. 

The physical relationship expected becomes 
clear when the results are plotted in this 
manner. The common factor lies in the 
condition for no heat flow at the inner 
surface, restraint from bending and thickness 
as parameter. In the limit the plate is a 
cylinder of infinite radius and r,/ri=l. 
The cylinder “thickness” is taken as r; 
(for the solid cylinder) and the stress plotted 
the tangential stress o». It is seen that the 
curve for r,/r;=0°8 is probably in error 
for B,>2. It has been corrected by inter- 
polation and shown corrected as a broken 
line. 

The method of using the curves is self 
explanatory. For a positive change in T 
(rise in fluid temperature) the surface stress 
is always compressive and the stress at the 
lagged face tensile. The results obtained 
assume that the step change in fluid tempera- 
ture is instantaneous. However, it has been 


shown that for small B the results are not 
sensitive to the (small) time taken for the 
change, (Isakson, 1957). A rational criterion 
is to consider a change “ instantaneous ” 
when the time taken is small compared 
with a time constant of the order of 5?/K. 
In practice the major problem will often be 
in the determination of the correct values of 
H and T applicable. 


CONCLUSIONS 


It has been shown that by suitable re- 
plotting a number of known numerical 
solutions of the transient thermal stress 
problem are found to be similar in form and 
in physical relationship to each other. 
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1947, Conduction of 


Open Days at Lucas Heights, N.S.W. 


(BY A CORRESPONDENT ) 


HE Australian Atomic Energy Commission 

held a series of Open Days from December 

8 to 10, 1958, at its research establishment at 

Lucas Heights, some 20 miles south of Sydney, 

N.S.W. Here guests were invited to inspect 

progress made since the creation of the Com- 
mission in April, 1953. 

The Commission, responsible to the Minister 
of State for National Development, Senator 
Spooner, was set up by the Commonwealth 
Government with four main aims : 

(1) The discovery and production of uranium 
and nuclear materials within the Common- 
wealth. 

(2) The development of practical uses of 
atomic energy for industrial and other purposes. 

(3) The establishment and continuation of 
scientific research within the Commission, and 
in universities and other institutions. 

(4) The training of scientists and engineers to 
meet the needs of nuclear technology in 
Australia. 

Prior to 1953 a considerable number of known 
ore bodies in Australia had been prospected for 
radioactive contents ; the two largest uranium 
fields at Rum Jungle, near Darwin, in the 
Northern Territory, and at Mary Kathleen, near 
Mount Isa in Queensland, are being extensively 
worked. 

Five Commissioners, under the chairmanship 
of Professor J. P. Baxter, of the N.S.W. Univer- 
sity of Technology, were appointed, and in 
September, 1954, submitted a scheme for the 


establishment of a research and development 
organisation in Australia. 

A site was chosen at Menai on the Lucas 
Heights, on the south bank of the George’s 
River, which flows into Botany south of Sydney, 
and construction of a high flux research reactor 
and associated laboratories began on the 160- 
acre site in October, 1955. Crriticality tests on 
the reactor were begun in January, 1958, and the 
Prime Minister, Mr. R. G. Menzies, officially 
opened the establishment and started the reactor 
on April 18, 1958. 

A research programme has been prepared, 
aimed at the development of new types of power 
reactors for the economic production of nuclear 
power, the production and encouragement of 
the use of radioactive isotopes by Australian 
industry, and the study of problems associated 
with the large-scale use of radioactive materials. 

The building programme to facilitate this 
research has been divided into several stages, and 
to date has completed the heavy water moderated 
research reactor known as “ HIFAR”’ (High 
Flux Australian Reactor), modelled on the 
British ** DIDO” reactor at Harwell, as well as 
metallurgical and chemical laboratories, and 
administrative and library facilities. 

The reactor building, which is on the highest 
point on'the site, houses the heavy water moderated 
reactor, its control panel, fuel element handling 
and storage facilities, the heavy water cooling 
equipment and neutron flux measurement appa- 
ratus. The thermal neutron flux capacity is 
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10'‘n per square centimetre per second. 

Horizontal facilities have been provided, 
penetrating the concrete shield, for the manufac- 
ture of isotopes when a reasonable power level 
has been reached. To date, the establishment 
has concentrated on developing an advisory 
service, and educating industrialists, hospitals, 
municipal undertakings, &c., in the possibilities 
of isotopes, and it is intended to commence 
production on the short-lived isotopes not at 
present conveniently available from overseas. 
The reactor is at present being operated at very 
low output, the energy being dissipated in 
adjacent cooling towers. The fuel element 
storage blocks are being modified for experi- 
ments in food technology, and the effects of 
radiation on chemical processes and materials 
and the preservation of foodstuffs. 

In a pilot model of an effluent treatment and 
disposal unit, through which all sewage, waste 
liquids and other radioactive residues will be 
passed, the radioactive solids are extracted by a 
flocculating process and the remaining non- 
radioactive liquids discharged through normal 
drainage channels. With a considerable excava- 
tion and building programme ahead, the estab- 
lishment hopes to experiment with the disposal 
of the radioactive flock in concrete and deep 
pits. 

It is proposed to relate research closely to 
Australian requirements, and two reactor sys- 
tems have been selected for large-scale testing, a 
high temperature gas-cooled system (H.T.G.C.) 
and a liquid metal fuelled reactor (L.M.F.R.). 
Research has commenced on both systems with a 
view to providing inexpensive electric pov er from 
an interconnected group of widely separated 
medium capacity power stations, using thorium 
as the fertile material. 

The Engineering Research Section is concerned 
with the statics and dynamics of critical assemb- 
lies and the associated heat removal circuits, and 
is developing a high temperature gas cooled 
out-of-pile loop, circulating gas at 300 Ib per 
square inch and 650 deg. Cent. This test rig is 
for the dynamic testing of various types of fuel 
element materials and loop components to be 
incorporated at a later stage in In-Pile Loop 
experiments for examining the effects of irradia- 
tion on fuel element material under reactor con- 
ditions. This section is carrying out an associated 
investigation of the nuclear and thermal aspects 
of the general requirements for a nuclear power 
generation system. 

A Chemical Engineering Section is responsible 
for the study of the chemical problems involved 
in design, construction and operation of the plant 
associated with the nuclear programme, and its 
energies are directed towards radical refinements 
in plant design concepts and operating and 
maintenance procedures to reduce capital and 
operating costs without sacrificing safety or 
process efficiency. Preliminary work has entailed 
the construction of a sodium loop, capable of 
pumping molten sodium at 500 deg. Cent. at a 
rate of 500 Ib per hour. An interesting feature of 
this loop, which is used for studying the thermal 
properties of the metal and assessing heat 
exchanger characteristics, is the use of electro- 
magnetic pumps to avoid some of the problems 
of sealing circuits. Flow measurement is based 
on readings of pressure on either side of the 
pumps, measured via stainless steel diaphragms 
incorporated in the walls of the pump chamber. 

The Metallurgy Section is working closely with 
the Chemical Engineering Section on determining 
the solubility of various radioactive materials in 
liquid sodium, and the use of beryllium as a 
moderator, and is operating a vacuum distillation 
unit for the purification of the sodium and a 
compatibility furnace for experiments on resist- 
ance to sodium corrosion at closely controlled 
temperatures. 

At present under construction on the site is a 
Beryllium Building for further experiments on 
reactor technology, while a later stage in the 
programme calls for accommodation for a 
Medical and Health Physics Section, and for 
Zero Energy Assemblies and extensions to the 
Reactor Physics Section. The Health Physics 
Section activities have to date been confined to 
the provision of routine facilities for measuring 
dose rates and contamination levels, and con- 
tinuous radiometric surveys to check for environ- 
mental contamination. 
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LETTERS AND LITERATURE 


Letters to the Editor 


( We do not hold ourselves responsible for the opinions of our 
correspondents ) 
DIRTY HANDS 

Sir,—1I enjoyed Sir Charles Sigsworth’s 
spirited rejoinder in your issue of 
December 12, and since he seems to be in 
such wide agreement with my views, one 
cannot help wondering why he objects to 
them. Did I say or imply that learning to 
do a job correctly required experience of 
doing it incorrectly ? I think not. Actually, 
some things, such as calculating stresses, are 
best learnt theoretically, though even there 
the student no doubt makes mistakes at first. 
But if theory attempts to cover every detail 
it becomes completely unmanageable so that 
other tricks have to be learnt in practice, 
which means by trial and error. It is inter- 
esting to note that it is now recognised that 
there will always be problems which cannot 
be solved economically by analysis on a 
computer and we are trying very hard to 
devise learning machines which will auto- 
matically optimise and acquire empirical 
formule by trial and error. 

As for car design ; nobody will refuse to 
accept perfect components, even if the engine 
is then potted in resin! In the meantime, 
car components are still regrettably imper- 
fect and some, such as batteries, plugs and 
dipsticks, need attention more often than 
others. While this remains so, | am quite 
unrepentant in suggesting that every designer 
should be made to attend to such components 
in his prototype, on the open road and in a 
December downpour, before the model goes 
on the market. 

Then, although he clearly believes in 
practical experience on the shop floor, Sir 
Charles tells us that “ the sort of experience 
which makes a man imitate what he has seen 
before is of little value.” I agree entirely 
but, with due respect, it is not the fault of 
experience if a man cannot profit from it 
and select only what is valuable. The one 
statement which | cannot follow at all is 
that, “ given sufficient experience it is pos- 
sible to predict that nothing at all will work.” 
Surely, the old tag says that aerodynamic 
theory teaches us the bumble bee cannot fly 
but experience shows that it can ! and not 
vice versa. More seriously : I would not 
like to give the impression of disagreeing 
with Sir Charles’s main point which is 
extremely important: the need to prevent 
experience from stifling initiative and original- 
ity. But, in my letter of November 14, I was 
not concerned with initiative but with com- 
mon or horse sense, which is more often 
acquired on the shop floor and is quite 
indispensable. 

May I be permitted a parting shot on the 
subject of spanners ? True, we have all used 
them ; but have we used them to assemble 
bolted joints of our own design, particularly 
in blind corners ? 

E. G. SEMLER, 
B.Sc., A.M.I.MechE., A.M.Inst.W. 
Editor, 
Automation Progress, 
December 31, 1958. 


TRAINING FOR DESIGN 


Sir,—In his article “‘ Training for Design ”’ 
in your issue of December 5, Mr. Hugh 
Clausen argues in favour of greater esteem 
for the drawing office but says that the 
position has been complicated by the 
‘increasingly * trade union’ attitude of the 
draughtsmen’s associations.” By this he 
presumably referred to the attitude of the 
Association of Engineering and Shipbuilding 
Draughtsmen which includes the overwhelm- 
ing majority of engineering and shipbuilding 
draughtsmen in private and nationalised 
industries. I would suggest that the “‘ com- 
plication” lies not in the attitude of the 
A.E.S.D. but in Mr. Clausen’s reasoning. 
The A.E.S.D. also believes that design staff 
should have a higher standing, and has 
already done much to bring about improve- 
ments in draughtsmen’s conditions. It 
would be no use complaining of lack of 
esteem if draughtsmen themselves made no 
effort to secure the improvements to which 
they believe they are entitled. Take, for 
example, the claim for a minimum three 
weeks’ annual holiday for design staff. It is 
the employers organisations who have refused 
and continue to refuse, to reach a national 
agreement for the introduction of this long 
overdue reform. Fortunately, thanks to the 
“trade union” attitude of thousands of 
draughtsmen, three weeks’ holiday has been 
secured at many individual firms by collective 
bargaining reinforced, on occasions, by strike 
action. 

It would take too long to enumerate the 
many improvements in drawing office con- 
ditions secured by trade union organisation. 
It is sufficient to recall that the reduction in 
hours of work at the end of the war, payment 
for overtime, a minimum rate of pay on 
completion of apprenticeship, and a succes- 
sion of national wage increases have all been 
obtained because the A.E.S.D., by the wish 
of its membership, acts as a trade union. 
These improvements secured through collec- 
tive bargaining are additional to the other 
services provided by the A.E.S.D. including 
unemployment benefit, legal aid on issues 
arising from employment, and the very 
extensive register of information on employ- 
ment opportunities and conditions in over 
4000 drawing offices. Nor should it be over- 
looked that the A.E.S.D. has always played a 
constructive part in the development of 
training and education for design. Through 
its discussions with employers organisations 
and with individual employers it has helped 
to improve apprenticeship arrangements in 
many firms. Its representatives also sit on 
innumerable technical committees, advisory 
councils and governing boards of technical 
schools and colleges in every part of the 
country. Finally, the A.E.S.D. is proud of the 
fact that it is one of Britain’s foremost 
technical publishers. Each year it publishes 
and sells nearly 100,000 technical booklets 
without spending a penny in advertisement 
outside its own ranks. Every booklet sold 
to a member of the A.E.S.D. is subsidised 
from the Association’s general funds. The 
great majority of draughtsmen are members 


of the A.E.S.D. because it serves their 
interests. It acts as a trade union because 
this is the wish of the membership, based 
on experience. 

In his article, Mr. Clausen referred to a 
Lord Westwood Memorial Lecture which he 
delivered last year. I need hardly remind 
him that Lord Westwood was a life-long trade 
unionist, and indeed was the general secre- 
tary of a trade union in the shipbuilding 
industry with which the A.E.S.D. is happy 
to co-operate. 

G. H. DOUGHTY 

Association of Engineering 

and Shipbuilding Draughtsmen, 
Richmond, Surrey, 
December 29, 1958. 


Sir,—There is just a small point I would 
like to add to the correspondence re engineer- 
ing design. When all the design data has 
been prepared, and the last calculation com- 
pleted, there is still a further ingredient needed 
before the design can take shape. That 
ingredient is what the designer feels in his 
bones. It is something to which most 
designers would be hard put to give utterance, 
but its effects are manifest in every branch of 
engineering. To quote only one example, 
take the Gresley “* Pacifics,” the W.R. 
** Kings ” and the B.R. “* 7000” class. Each 
is a machine for hauling rolling stock along 
the permanent way, using coal and water. 
There the similarity ends. One has three 
cylinders, one two, and one four. Such 
differences as this, in my opinion, must arise 
from the personal preferences of the designer 
concerned. 

N. A. Moutp, A.M.I.Mech.E. 

Bristol, 

December 31, 1958. 


1200 H.P. DIESEL-ELECTRIC 
LOCOMOTIVES, BRITISH RAILWAYS 


Sirk,—I wish to thank Mr. Higgs for ex- 
plaining the meaning of the note under the 
tractive effort diagram in his letter published 
in your issue of December 26, 1958. This 
clears up the matter at issue ; moreover, | 
now know what to expect in the future if, as I 
understand it, this is the recognised way of 
showing the hauling capacity of locomotives 
of the kind under notice. 

My life has been given up to steam power, 
and we would not, in general, plot hauling 
capacity quite in the same manner. How- 
ever, this will not now be discussed. I am 
not myself really satisfied with Mr. Higgs’ 
method, and would like to suggest that the 
fact that the train resistance curve also 
includes the resistance offered by the loco- 
motive rather detracts from the explanation 
given for not showing the drawbar pull 
characteristic on account of its adding to the 
“* difficulty of the calculation.” How the 
resistance of diesel-powered locomotives and, 
for that matter, multiple unit self-propelled 
trains as well should be measured seems a 
rather debatable point. Is the resistance of a 
rail motive power unit a measure of the 
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power actually absorbed by the unit in 
moving over the track ? In other words, is 
it the difference between the power produced 
in the cylinders of the engines, or their 
equivalent, and that registered at the draw- 
bar ? 

There was something about this in THE 
ENGINEER Of December 19 last, which | am 
not too happy about. 

E. C. POULTNEY 

Haverstock Hill, 

London, N.W.3, 
January 5, 1959. 


ENGINEERING HISTORY AND 
RECORDS 


Sik,—-About a hundred years ago engin- 
eering progress in this country was very rapid, 
and many firms have been—and some still 
are——publishing centenary booklets giving 
their early histories. These first-hand source 
books will be of the greatest value to students 
and historians, not only now but even more 
so in the future. 

1 would suggest that an important step in 
the compilation of social and _ industrial 
history would be achieved if each firm or 
institution publishing such a centenary or 
historical booklet would present a copy to 
The Newcomen Society as a contribution to 
their reference library. The Society, whose 
headquarters are at The Science Museum, 
was founded in 1920 for the study of the 
history of engineering and technology, and 
the preservation of engineering records and 
relics. Its library would seem to be the 
natural repository for future study and 
reference of such historical booklets. The 
Society would also like to be consulted 
before any old drawings, records, or order 
books are destroyed. 

HUGH CLAUSEN 

London, N.W.2, 

December 23, 1958. 


Book Reviews 


Industrial Electronics Handbook. Edited by 
W. D. CocKReELL. McGraw-Hill Book 
Company, New York, 1958. McGraw- 
Hill Publishing Company. Ltd., 95, 
Farringdon Street, London, F.C.4. Price 
174s. 6d. 

THIS is a Monumental volume of over 1400 

pages of small print, prepared by over a 

hundred American authorities on their special 

subjects. The preface specifically omits 
subjects exclusive to the communication or 
nuclear fields, but the scope is still very com- 
prehensive. Early chapters on mathematics 
and physical theory in the section on Funda- 
mentals are well treated and form a useful 
reference even to a specialist. In more 
etail, statics and mechanics, fluid and gas 
flow, heat transfer, chemistry, light and 
optics, all precede basic electrical theory. 

Other broad sections then deal with com- 

ponents, power sources, basic circuits, instru- 

ments and computers, mechanical design and 

a discussion on consumer preferences, with 

patent notes and a general bibliography in 

addition to chapter bibiiographies. 

The section on control elements covers 
conductors, insulators, resistors, capacitors, 
transformers and inductors. Then follows 
valves (“‘ Electron Tubes *’) including theory 
of electron emission and electron flow, 
triodes and multi-grid valves, photocells 
and photomultipliers, cathode-ray tubes, 
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gasfilled valves, microwave valves, semi- 
conductors, transistors, magnetic amplifiers, 
relays, magnetic contactors and motor- 
controlled circuits, followed by _ rotary 
machines, regulators and brakes, then eddy- 
current and magnetic particle apparatus. 
Other sections deal with X-rays, computers, 
stabilisers, and transducers. There is a very 
thorough section on feedback control system 
theory. 

A full synopsis would occupy too much 
space here, but the scope can be claimed to 
be comprehensive. Many sections are fully 
self-contained, at the expense of some over- 
lapping, and in this book it is an advantage. 
Not only electronic devices are described, 
there being good accounts of hydraulic and 
pneumatic control equipments which have 
somewhat parallel applications to electronic 
controls, and in fact sometimes are to be 
found in the same instrument. The practical 
side includes such details as tables of physical 
constants, colour-coding of components, 
wire sizes, screw threads, printed components 
and circuits, and encapsulation, to list but a 
few. Automation is of course dealt with, 
apart from its many applications in other 
chapters. 

One of the few criticisms that may be 
levelled against the book is that the subject is 
growing so fast that parts of it may be already 
out of date, but this is unavoidable for any 
book on this subject. In particular, the treat- 
ment of transistors includes descriptions of 
types and techniques not now used in this 
country. Another criticism is that much 
of the basic theory including the mathe- 
matics, mathematical tables. mechanics, 
chemistry, &c., might be omitted in favour 
of a less bulky and expensive book, and in 
this connection the more unchanging nature 
of these parts supports this. It must be 
pointed out that although in many respects the 
terminology does not depart much from 
British Standard practice, there are also 
many differences in terms, symbols and units 
which require mental translation by a reader 
in this country. Both c.g.s. and m.k.s. 
units are described but not widely used. 

The book is very readable and its country 
of origin need not deter a reader other than 
a beginner, who would probably not read 
such a comprehensive work anyway. It 
forms a good combination of theory and 
practical instruction for ready use and for 
reference and is worth a place in any library 
catering for the wide range of electronics. 


Refrigeration and Air Conditioning. By 
W. F. Stoecker. McGraw-Hill Publish- 
ing Company, Ltd., McGraw-Hill House, 
95, Farringdon Street, London, E.C.4. 
Price 62s. 

In the preface to this book the author states 
that he intends the book to serve two pur- 
poses, first as a text and secondly as a 
reference book for practising engineers to 
supply answers on why equipment performs 
as it does. These intentions are largely 
fulfilled in what is an admirably produced 
and presented book. The major part of the 
book is devoted to refrigeration, including 
the functioning of all the major items of 
equipment which go to make up a complete 
vapour compression plant, as well as dis- 
cussions of absorption, air cycle and steam 
jet. refrigeration systems and some special 
applications. The chapters devoted to 
psychrometry and air conditioning also 
include a fairly full treatment of heat transfer 
to wetted surfaces. 

As a text this book could form the basis 
of a course on refrigeration and air con- 
ditioning at a fairly advanced level, in that 
it would be necessary for the students to 
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have a prior knowledge of thermodynamics 
and the elementary principles of heat transfer 
and fluid flow. The treatment of the subject 
matter is logical and can readily be under- 
stood, although at a few points it is not as 
comprehensive as it might be. This is, how- 
ever, Only a minor criticism as these points 
may be readily amplified by the lecturer, and 
it is of course completeiy impossible to cover 
all aspects of the subject in a single volume, 
even if it were desirable. At the end of each 
chapter a number of problems are set with 
answers provided ai the end of the text. The 
appendix includes a number of useful tables 
and charts giving the properties of common 
refrigerants and brines. Mollier and psychro- 
metric charts are also supplied. 

As a reference book for the practising 
engineer, the designer will probably not find 
anything new, but those engaged at a less 
technical level, who want to tind out how 
refrigerating and air conditioning equipment 
should perform, will find this work most 
useful. For those who require more detailed 
information a short bibliography is given at 
the end of each chapter. The author states 
that in his belief most problems can be solved 
by a sound application of theory ; with this 
sentiment we heartily agree. In this respect 
the analytical treatment of the text en- 
courages the correct approach. 

The author follows the excellent practice 
of listing the symbols used at the end of each 
chapter ; far too often does one, on referring 
to a book for a formula to calculate some- 
thing or other, then find it necessary to read 
through several chapters to determine the 
meaning of the symbols used. 


Rules and Regulations for the Construction 
and Classification of Steel Ships. 1958. 
Lloyd’s Register of Shipping, 71, Fen- 
church Street, London, E.C.3. Price 42s. 

THE rules and regulations are set out in 

chapters lettered A to S, of which B, D, E, H, 

J and P incorporate the various changes 

promulgated in Notices 2110 and 2120 and in 

which, in some instances, whole sections have 
been revised. General rules and regulations 
dealing with classification and periodical 
survey are dealt with in the first three chap- 
ters while the remaining chapters set forth 
the rules governing construction. The largest 
chapter is D which deals with the structure of 
cargo ships and oil tankers, and includes 
tables giving the scantlings of the various 
components. Other chapters are concerned 
with : pumping and piping ; fire extinguish- 
ing; refrigeration; main and auxiliary 
machinery, both steam, internal combustion, 
and electrical ; boilers; and the quality and 
testing of materials. The members of 

Lloyd’s Committees at home and abroad are 

listed, as are also the names of the head- 

quarters and surveying staff. 


Books Received 


Second Edition. John 
Works, Oldham, Lanes. 


Textile Machinery Index. 
Worrall, Ltd., Central 
Price 42s. 


The Determination of Nitrogen in Steel. The iron 
and Steel Institute, 4, Grosvenor Gardens, London, 
S$.W.1. Price 37s. 6d. 


Allgemeines Iterationsverfahren fiir Verschiebliche 
Stabwerke. By R. Glatz. Wilhelm Ernst and Sohn, 
Berlin-Wilmersdorf, Hohenzollerndamm, 169, Ger- 
many. Price DM24. 


Interference Between Power Systems and Tele- 
communication Lines. By H. R. J. Klewe. Edward 
Arnold (Publishers), Ltd., 41, Maddox Street, 
London, W.1. Price 70s. 


Metallurgical Thermochemistry. Volume |. Third 
Edition. By O. Kubaschewski and E. Li. Evans. 
Pergamon Press, Ltd., 4 and 5, Fitzroy Square, 
London, W.1. Price 63s. 
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(Left) The future fighter for the Royal Air Force is the English Electric P.1B ‘‘ Lightning.’’ Also on order is a trainer version, the P.11. The single-seater 

is seen here armed with two “‘ Firestreak ’’ missiles and carrying a finned ventral fuel tank. (Right) The Avro “‘ Arrow ’’ is now flying in its Mk. I form 

with Pratt and Whitney *‘ J-75”’ engines. This very powerful two-seater all-weather interceptor is probably the highest performance aircraft ever built in 

the conventional light alloys, being capable of over Mach 2. Conspicuous in this view are the large chutes dumping the boundary layer from ahead of the 
intake ramps and the highly stressed bogie undercarriage 
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The North American X-15 is expected to fly for the first time this year. In this picture it is seen being towed on its own nose-wheels and a trolley : 
it will land on extensible skids under the tail. Below the rudder can be detected the forward-opening air brakes 


(Left) A machine highly adapted to a demanding environment is the small single-seat Douglas ‘‘ Skyhawk ’’ A4D-2 attack aircraft of the U.S. Navy. Notice 

that the flight refuelling equipment is carried externally, as also is a twin-barrelled 20mm cannon with a rate of fire controllable up to 4000 rounds per minute. 

Interesting details visible in this view are the vortex generators and fences on the large slats. (Right) A revival of private-owner aircraft construction in'Great 

Britain has taken place, principally in the form of building established Continental designs such as the Druine ‘‘ Turbulent.’’ The first example of the little 
single-seater built by Rollason Aircraft and Engines, Ltd., is seen here with a Douglas ‘‘ Dakota ’’ at Croydon 
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Aeronautics in 1958 


No. I 


INETEEN FIFTY-EIGHT, the fiftieth 

year of British participation in powered 
heavier-than-air flight, proved to be one of 
such rapid progress as has seldom if ever 
been seen in peace-time. The most signifi- 
cant single event, in all probability, was the 
first flight of an aeroplane propelled by 
nuclear power, which took place in the 
Soviet Union on a date not generally known. 
In view of the efforts made by historians to 
distinguish sustained powered controlled 
flights from “* hops” such as might be made 
by a vehicle driven by wheels or paddles, it 
should certainly be added that it is not 
believed that the aircraft in question is 
capable of taking off under nuclear power 
alone, but that a reactor has been used to 
sustain flight. 

In view of the importance of this aircraft 
it merits description, but it appears that, not 
unusually, the U.S.S.R. does not intend to 
publicise it until it has proved successful. 
The machine is reported* to be about 195ft 
long, with a low aspect ratio crescent wing of 
78ft span and a section thin enough for 
supersonic flight. More than halfway out 
along each semi-span are underslung pods 
30ft long, with intakes of 6ft diameter, 
which enclose directly-heated nuclear turbo- 
jet engines of 70,0001b thrust each. On 
each wingtip are mounted internal combus- 
tion turbo-jets to provide some or all of the 
power needed for take-off. Despite the 
immense amount of weight far outboard, a 
bicycle undercarriage with outriggers, rather 
than a quadricycle layout, is described, 
presumably in conformity with the policy of 
having as few as possible of the working 
parts near the reactors : the tail is almost as 
long as the nose. The success of this design 
is attributed to a major advance in shielding 
techniques, and according to a Soviet source 
the engine design is dominated by the prob- 
lem of cooling the shaft between turbine and 
compressor, which necessarily runs through 
the centre of a high temperature reactor. 

It may perhaps be observed that the 
nuclear-powered aircraft has extremely high 
strategic importance : the land-based missile- 
borne deterrent relies heavily on observing 
the early stages of the flight of a foreign 
missile and predicting its target, which would 
become a task impossible in magnitude, if 
not difficulty, if the missiles were carried by 
numerous aircraft lurking uninterruptedly 
in all directions from the area to be defended. 
Once such aircraft are provided with air-to- 
surface missiles, any missile launching site 
with a fixed geographical position would 
appear to have no deterrent value. 

It is, not surprisingly, in the effectiveness 
of military aircraft that progress has acceler- 
ated most obviously during 1958. A super- 
sonic bomber that can only be regarded as a 
strategic weapon—as distinct from fighter- 
bombers—has become operational with the 
forces of Soviet Russia, and it has been 
reported that an experimental boost glide 
vehicle has been prepared for testing. 

In the United States of America, some 
little information has been released about 
the designs being prepared for the next 
generation of front-line aircraft by North 
American Aviation: both bomber and 
fighter draw heavily upon the “ Navaho” 
cruise missile, being canard deltas. Desig- 
nated B-70 and F-108, they are designed for 
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about Mach 3: propulsion is by six and 
two turbo-jets respectively—probably Gen- 
eral Electric J-93 single-spool engines, 
although Pratt and Whitney are evolving 
an alternative engine—with reheat by, it 
is believed, high-energy fuel. The “* Valkyrie” 
bomber bears a general resemblance to the 
design of supersonic airliner studied by 
Handley Page Ltd: published accounts of 
the latter show that cruising at M 2-5, the 
sub-sonic leading edges of fore-plane and 
wing, the leading edge of the fin, and the 
trailing edge of the wing above the jet nozzles 
would be above 275°C. 

More concrete demonstrations of the 
accelerated advance of aeronautical achieve- 
ment are afforded by the world record 
performances for aeroplanes. It may be 
recalled that at the beginning of 1958 two of 
the absolute heavier-than-air records were 
held by British aircraft, those for speed and 
altitude, the latter by a “* Canberra” with 
an auxiliary rocket engine. Any hopes the 
English Electric Company may have had of 
raising their holding.to two by virtue of the 
speed of their interceptor, the “* Lightning,” 
evaporated in the spring, when the altitude 
record was raised from 70,310ft to 76,932ft 
by a Grumman F-11F-1F ‘ Super Tiger,” 
a logical event in view of the low limiting 
Mach number of the bomber. Equally 
logically, the record was raised again by 
a supersonic fighter with a rocket power 
plant, the three-engined “Trident II” 
achieving 79,704ft. But any suggestion that 
this performance established the claims made 
for the mixed-power-plant rocket-turbo-jet 
concept was swiftly dispelled by a striking 
demonstration of the present state of turbo- 
jet advancement, which made clear that the 
inefficient rocket engines had been incor- 
porated in European designs simply because of 
the inadequacy of the available air-breathing 
engines. This enlightening feat was a zoom to 
91,249ft by a Lockheed F-104A “ Starfighter ” 
of the U.S.A.F. Tactical Air Command, 
throughout which combustion continued in 
the engine : it is perhaps worthy of interpola- 
tion that the General Electric J-79 is not, like 
most of the power units of United States 
supersonic aircraft, a twin-spool engine, nor 
is it at the limit of pressure ratio achievable 
with its variable-stator compressor. The 
virtuosity of this engine-airframe combina- 
tion was emphasised when another machine, 
operational with the same unit, was observed 
to average a speed more than 250 m.p.h. in 
excess of the then world record, 1132 m.p.h., 
established by a research aircraft, the Fairey 
‘“* Delta 2.”’ This, if not surprising, is worthy 
of record because, with only two different 
aircraft, the U.S.A.F. ** Starfighter ’’ and the 
U.S.N. “* Neptune,” the Lockheed Aircraft 
Corporation holds simultaneously the three 
world records for aerodynes—what has been 
termed the “ Triple Crown.” 

It is, of course, nowhere believed that these 
records represent the highest performances 
yet encompassed, since the conditions neces- 
sary for ratification render qualities other 
than the one named of equal or greater 
importance. The clearest example of this 
is given by speed records, which are derived 
by.averaging speeds in two directions close 
to opposite : since the high-speed vehicles 
of the present time either slide on one-way 
rails or travel with many times the speed of 
the wind on a course characterised by very 
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slight curvature, the “ official’’ records 
necessarily do not describe the state of the 
art. A more realistic picture of present 
technical capability is probably to be derived 
from a study of one of the latest in the series 
of experimental aircraft commissioned by 
the National Advisory Committee for Aero- 
nautics (now the National Aeronautics and 
Space Administration), the North American 
X-15. Like the X-1 and X-2, this is 
a rocket aircraft which will be carried 
into the air by a Boeing bomber and then 
released. With an airframe skinned largely 
with Inconel “ X,” this machine should with- 
stand the very high temperatures generated 
as it descends from altitudes of the order of 
200,000ft at speeds of about Mach 5. The 
speed and altitude attained are limited 
primarily by the amount of energy carried, 
as in a ballistic vehicle, and it is believed that 
the machine could achieve such a speed that 
the acceleration needed to maintain a con- 
stant altitude would approach that due to 
gravity—i.e. attain an orbital glide path— 
if in the initial stages of the climb it was 
carried not by an aeroplane, but by a rocket 
booster such as was developed to launch the 
“Navaho”: attractive as this conservative 
approach to space flight may seem, however, 
it is understood that it is not intended to 
follow it. It will be clear from this discussion 
that the X-I5 does not depend upon 
aerodynamic forces for its control, and, in 
fact, it is oriented by reaction nozzles in the 
nose and on the wings discharging decom- 
posed hydrogen peroxide. The aircraft 
services run on nitrogen, since the working 
fluid cannot be drawn from the environment 
and hydraulic systems have not yet reached 
the stage where one suitable for the tempera- 
tures encountered could be developed with 
an effort appropriate to the small number of 
aircraft involved. 

At the other extreme of performance, much 
progress has been made with the construction 
of short- and vertical-take-off-and-landing 
aircraft : this activity is inspired largely by the 
need of an army on an atomic battlefield for 
very great mobility. Some examples of such 
aircraft are seen on Plate 10. 

It has become abundantly clear that, as 
was forecast in 1957, the aircraft for unlimi- 
ted war have passed beyond the accomplish- 
ment of Great Britain. While the Royal Navy 
and the Royal Air Force have consolidated 
on the very-high-subsonic plateau with the 
‘“* Scimitar ” strike fighter and the afterburn- 
ing “* Swift’’ reconnaissance/missile-carrier, 
the major air powers have gone over to super- 
sonic aircraft for the strategic offensive role, 
the first to achieve operational status being 
the “‘ Bounder.” This large bomber has a 
dash performance roughly equal to the 
known British fighters and air-to-air missiles 
at Mach 2, although it is possible that by 
the time the fighter becomes operational 
a collision-course missile will have been 
adopted : it is claimed that the fighter control 
radar will encompass interceptions with such 
weapons. As a result, aeronautical activity 
in this country is directed more heavily than 
hitherto towards civil aircraft, and in this 
field also activity has been great: for 
instance, at the opening of 1958, as in all pre- 
vious years, no more than one jet-propelled 
air-liner was carrying passengers on scheduled 
flights, whereas there are now no less than 
three, with other designs very close to service 
in three different nations, and civil air trans- 
port has leapt on to the high-subsonic plateau. 
In view of the radical changes in the prospects 
of civil aviation, and the increased interest 
taken by engineers in this country, an extended 
review of this activity will occupy No. Ll. 

(To be continued) 
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AJOR civil engineering schemes com- 
pleted in 1958 in Britain included Gat- 
wick Airport and the Preston by-pass motor- 
way (both shown on Piate 6), and Ashford 
Common filtration works (Piate 8). In the 
north of Scotiand inaugurations were held 
at the St. Fillans section of the Breadaibane 
hydro-electric scheme and the lower section 
of the Moriston scheme. 

Progress can be recorded with two very 
large sewage purification schemes serving 
tue London area. Construction of the 
diffused air plant at the London County 
Council’s Northern Outfall was actually 
compieted, though the associated sludge 
digestion plant and power station are still 
being buiit, and the secondary treatment 
stage has not yet been inaugurated. On the 
otner bank of tne Thames work started during 
the year on a scheme of comparable magni- 
tude at the Southern Outfall. The year also 
saw completion of a major reconstruction 
at the sewage purification works at Derby 
(THE ENGINEER, July 18 last), of the contracts 
for the first stage of the Middle Lee works, 
and of a £1,000,000 scheme for St. Helens, in 
Lancashire. 

The Queen Elizabeth dry dock at Falmouth 
(Plate 14) was the largest dock or harbour 
work inaugurated in 1958, though Shoreham 
harbour—the construction of which has been 
described in earlier annual reviews—was 
actually completed during the year, and a 
deep water wharf and shed, costing over 
£1,000,000, were completed by the Belfast 
Harbour Commissioners. A sea defence 
scheme of about the same size—the Otters- 
pool river wall at Liverpool—was aiso 
completed. 

LANGTON-CANADA Dock IMPROVEMENTS 


The civil engineering scheme in the Liver- 
pool area, which attracts greatest interest, is, 
however, the new river extrance lock and the 
various works associated with it, which are 
being buiit by the Mersey Docks and Harbour 
Board by direct labour. The scheme is 
briefly described on Plate 14 herewith ; it 
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has been under construction for some years, 
and was described in these columns on 
January 28, 1955. Here, up-to-date progress 
notes are given of the work completed by ti.e 
end of 1958, and a mapof the scheme is shown. 

River Approach Wall.—The river approach 
wall was completed except for a short length 
at the south return of the old sluicing jetty 
off the river wall southwards of the entrance 
to Canada Basin. The face of the jetty had 


been clad with sheet piling where its structure 
was strong enough to resist the water pressure 
of high tide once the area between it and the 
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TaBLE—Langton—Cunada Scheme 


Total quantities of work executed to October 31, 1958: 

$50,000 cubic yards 

(173,000 cubic yards clas- 
sified as hard) 

70,000 cubic yards 

275,000 cubic yards 


Excavation 


Slurry removed 
Mass concrete 


Reinforced concrete ... ms 760,000 cubic feet 
Reinforced concrete piles driven 1172 
Spoil removed by dredging 330,000 tons 


old river wall had been dried out, but at the 
south end a braced dam had to be built to 
complete the enclosure. During the year the 
dammed enclosure was flooded on completion 
of the new wall and the two town outfall 
sewers which formerly discharged into 
Canada Basin were diverted by a common 
culvert to discharge through temporary 
high-level outlets in the new wall. When 
the dredging in front of the new wall has 
been compieted the temporary outlets will 
be stopped up and discharge will take place 
through the permanent outlets below low 
water level. The discharge of crude sewage 
into Canada Basin has been an unpleasant 
feature of the work there. Vast quantities 
of crude sewage are discharged into this part 
of the river. 

At the junction of the new wall with the 
existing One at the south end a 10ft walkway 
along the river wall was carried from the 
end of the new wall on to the existing one 
by a reinforced concrete deck of tapering 
width on piles. Holes were made in this 
decking for the insertion of gauges for 
measuring the pressures of the waves to 
which the underside of the decking is exposed. 
Inis has been done at the request of the 
civil engineering department of the University 
of Liverpool, where certain basic research 
work into wave pressures is being carried out. 

River Entrance Lock.—At the north end 
the rubble dam across the southern arm of 
Langton Dock was completed and the area 
enclosed between it and similar dams at the 
outer ends of the old Langton river entrances 
dried out. Excavation for the inner caisson 
chamber and the other works of the north 
end of the new lock made excellent progress, 
with the use of heavy earth-moving equip- 
ment, the spoil being used for filling the 
Canada Basin. 





New river entrance lock at the Mersey docks under consiruction, 
Portions of the bullnose and North river wall are shown completed 


June. 


showing the progress made by last 
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At the river end of the new lock, the 
south-west bullnose and the river tongue 
wall returning northwards to the north pier- 
head of Canada Basin were completed in 
cofferdams worked from a gantry alongside. 
The single-skin closing dam, which will 
complete the closure of Canada Basin by 
spanning between the bullnose and the 
approach wall, was nearly complete. One 
of the main problems in the construction of 
this dam, as in all dams in the river, was the 
exclusion and removal of the slurry left by 
each tide. Bulkheading to prevent flow of 
slurry to the area occupied by the framing 
had to be resorted to in order to fix the lower 
settings. 

Dredging of the river approach fairway 
was started. The first of the sliding caissons 
for the new lock was, in 1957, completed 
in the former Canada 100ft lock, and is for 
the present lying up in a branch dock adjacent 
to the works. 

New Quay and Shed, West Side, Canada 
Dock.—The 1100ft long reinforced concrete 
false quay supported on reinforced concrete 
piles was completed and linked with the 
previously constructed new mass concrete 
wall occupying the northern third of the new 
West Canada Quay. 

At the south end of the quay the first 
section of steel-framed double-storey transit 
shed had been in commission since June, 
1957, and the erection of the middle section 
was making good progress. The quay margin 
is 36ft wide from the cope line to the face of 
the shed and the shed itself, being 120ft wide 
and having only a single line of internal 
columns placed centrally at 25ft centres, 
gives a ground floor freer from obstructions 
than that of any other double-storey transit 
shed in the Port. The length of this section 
of the shed between fireproof division walls 
is 550ft and it has been equipped with 5-ton 
and 3-ton semi-portal cargo cranes, the 
upper floor being set back on the dockside 
to provide a landing platform for cargo 
being discharged from ships, a beam over the 
dockside wall of the ground floor carrying 
the upper crane rail. 

The roof is covered with aluminium sheet- 
ing and the walls clad with precast concrete 
panels made up of 18in by 6in units set up 
one above the other and retained at their 
ends in grooves cast in the concrete fire- 
protective encasement of the columns. The 
shed is served by a double, line of rail tracks 
on both sides, with scissors crossovers. 

The shed columns are supported mainly on 
precast concrete bearing piles, the caps in 
many cases being exceptionally large owing 
to the necessity of straddling the foundations 
of an old fort and other buried masonry. 

Preparatory work for the foundations of 
the northern section of the shed was in pro- 
gress at the end of the year, involving the 
demolition of the old Canada hydraulic 
pumping station and accumulator house, a 
massive, ornate structure faced in granite. 
The culvert feeding the south bank of siuices 
in the river approach wall was under con- 
struction across the site of this section of the 
shed. 

In the dock off the north end of the quay 
the old Canada Tongue which embraced the 
old 100ft lock was being dredged away by 
bucket ladder dredger after the blasting and 
drilling of the masonry. 


HIGHLAND WATER POWER 
The inaugurations of the St. Fillans section 
of the Breadalbane hydro-electric scheme 
and of the Invermoriston works were men- 
tioned above. The accompanying illustra- 
tions of Breaclaich and Lubreoch dams, both 
of the Breadalbane scheme, typify work on 
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The Langton-Canada-Brocklebank reconstruction scheme at Mersey docks. The dotted lines show 
the configuration with side-by-side entrances to Langton dock, before the scheme started. The 
, heavy lines show the new layout now being built 





Breaclaich rockfill dam under construction. A ‘‘ cushion’? layer of 6in broken stone is shown being 
placed and compacted on the upstream face 
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Basement of multi-store garage near Oxford Street. The basement is for internal use by commercial 
vehicles, but there are seven parking floors for cars, and about 1000 cars can be accommodated 








the North of Scotland Hydro-Electric Board’s 
various projects during 1958. Breaclaich is 
the Board’s second large rockfill dam ; the 
consultants responsible for it are Messrs. 
Duff and Geddes, in association with Mr. 
R. H. Cuthbertson and the contractor is 
R. J. McLeod (Contractors), Ltd. Lubreoch 
dam is a massive buttress structure, the 
design of which shows some refinement over 
previous dams of this kind at Sloy and 
Lawers, but which is intermediate to the 
further economies introduced in the neigh- 
bouring dam of Giorra. Fly ash was used 
to replace some of the cement in the con- 
crete of the dam. The consultants are Messrs. 
James Williamson and Partners, and the 
contractor James Miller and Partners, Ltd. 
The 4MW power station just visible to the 
right of the illustration of Lubreoch dam, 
and one of the two sets in the 47MW station 
at Lochay (the main station of the Killin 
section) came into operation last October. 

The Glen Shira scheme was also com- 
pleted during 1958, after about ten years of 
constructional work. The Moriston, Bread- 
albane and Shira schemes have all been 
fully described in these columns. The Loch 
Shin scheme was also almost finished, and it 
is due, together with the remaining works of 
the Killin section of the Breadalbane scheme, 
for completion this year. The schemes in 
the Conon valley were also well advanced, so 
with the progress made during 1958 the 
major works of the constructional pro- 
gramme of the past few years were largely 
completed. It is expected, however, that 
contracts will be let during this year for the 
Strathfarrar and Kilmorack developments, 
where it is planned that 102MW of generat- 
ing plant will be installed, to yield about 
261 million units annually. There will also 
be a change of emphasis to pumped storage, 
for present plans call for construction of the 
Loch Awe pumped storage scheme to be 
undertaken so that its completion coincides 
with that of the Hunterston nuclear power 
station. 


MULTI-STOREY GARAGE 


On Plate 7 we have drawn attention to the 
special nature of some of the civil engineer- 
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Lubreoch dam is 1740ft long and 100ft high, and forms one of the two reservoirs of the Killin section 
of the Breadalbane scheme 


ing works carried out within the London area. 
Car parks are, of course, an urgent need in 
the central parts of London, and 250 cars 
will be accommodated in the garage under 
the length of Route 11 which is shown on the 
plate. 

A larger garage—a multi-storey struc- 
ture for approximately 1000 cars—was also 
under construction in 1958 for Selfridges, 
Ltd., the Oxford Street store. The 
complete scheme includes underground 


accommodation for the store’s commercial 
vehicles (which we illustrate), extensions to 
the existing store building and additional 
floors for other buildings. 


Construction of shell-roofed hangars at Abingdon. 
110ft, is shown in its final position after jacking. 
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The multi-storey garage and underground 
accommodation, nine storeys in all, is of 
in situ reinforced concrete construction with 
a minimum of internal supporting columns, 
all carried on piled foundations. Altogether, 
there are about 1800 in situ piles driven into 
London clay, each carrying a 60-ton design 
load. The maximum column loading is 
1600 tons. Vehicle access to the under- 
ground accommodation and to the multi- 
Storey garage is by ramps, with additional 
vehicle lifts for commercial vehicles to parts 
of the store premises. 

Reception and despatch of merchandise is 
to be effected in the basement with a freight 
lift service to the main store ; above the 
basement is a ground floor selling area 
and seven parking floors. The parking 
floors are connected by | : 10 ramps taking 
two-way traffic. The main store, which is 
steel-framed, has been extended over to meet 
the garage building, so customers can reach 
their cars directly, by lift, from the selling 
area. 

Certain parts of the scheme were complete 
and open to the public by the end of the 
year, and the remainder will be completed 
in the near future. The consulting engineers 
are Messrs. John Liversedge and Associates, 
and the main contractor is Gee, Walker, 
Slater, Ltd., for the multi-storey garage and 
extensions to the store buildings, and Griggs 
and Son, Ltd., for the additional floors and 
other work. 


STEEL AND CONCRETE STRUCTURES 


Our heading illustration shows the final 
Stages of floating-in span No. 3 of the 
Auckland Harbour bridge, with the barges 
moving the span into position on the rising 
tide. Further details of this operation are 
given on Plate 8, where the span is shown 
being erected on one of the approach spans 

span No. 6—part of which was then 
detached to carry it on the barges, and was 
afterwards floated back to its permanent 
position. The bridge consists of a series of 
cantilevered truss spans in high-tensile steel. 





The roof in the foreground, which covers 186ft by 
Three cylindrical shells, with valley beams between 


and perimeter beams round them, form the roof 
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structure weighs 22 Ib per square foot covered, and the complete roof 30 Ib 


Span No. 3 actually has a clear span of 
561ft 3in, and there is to be an expansion 
joint at its south pier. The three main spans 
—1l, 2 and 3—are thus continuous, No. | 
spanning S580ft, and No. 2, the navigation 
span, spanning 800ft, and being a cantilever 
span balanced by spans | and 3. Thus, the 
south arm of this main span will be gradually 
erected, cantilevering outwards, from the 
north end of span No. 3, just as the north 
arm is shown already erected to mid-span on 
Plate 8. 

Turning now from steel to concrete, two 
aircraft hangars should be mentioned to 
exemplify advances in the structural use of 
prestressed and reinforced concrete during 
1958. The hangar built for Transair, Ltd., 
at Gatwick airport and described in these 
columns on June 27 last, is an exceptionally 
interesting design in prestressed precast con- 
crete, in which small and relatively simple 
components were prestressed together to 
form the space frames which roof the hangar 
and cover quite large spans. Half of the 
front elevation is illustrated. There is one 
column in the centre of the door opening, 
and no other internal columns. The 
secondary beams—braced space frames of 
the triangular cross sections shown hatched 
in the diagram—span 105ft. Each one was 
assembled at ground level, prestressed and 
then jacked into position. The outer ends 
were held on scaffolding until completion of 
the primary beam, into which the ends of 
the secondaries were incorporated, as shown 
in the diagram. The structural frame was 
designed and erected by the London Ferro- 
concrete Company, Ltd., in association with 
Messrs. A. J. and J. D. Harris. 

The three hangars at the aerodrome of 
Royal Air Force, Abingdon are a complete 
contrast. Each hangar roof consists of three 
barrel-vault shells, enclosed in a “ box” of 
edge beams, and with a further stiffening 
beam running along each of the two “ val- 
leys” between the shells. This entire roof 
structure, with lighting fixtures and overhead 
crane beams attached to the valley beams, 
was constructed on the ground, and then 
jacked into position, by hydraulic jacks 
placed at each of the four columns—one at 
each corner—on which the hangar is sup- 
ported. A weight of about 1400 tons was 
lifted 46ft in each case. The jacks were 
positioned at ground level and precast blocks 
inserted above them as lifting proceeded. 
Finally, the columns were prestressed to give 
the structure stability against wind loads. 
Further details were published in THE 
ENGINEER of November 7 last. The con- 


sulting engineers were Messrs. Ove Arup 
and Partners, and the contractor was John 
Laing and Son, Ltd. 

As a final comment on the use of concrete, 
we would refer the reader to Plate 4, where 
two typically modern installations for hand- 


ling aggregates and mixing concrete are 
depicted. The growth of ready-mixed con- 
crete has been quite striking over the past few 
years. In 1951 there were only twelve 
ready-mixed concrete plants in this country ; 
last year there were ninety. 


Roller Transporting Kit 


A KIT of roller equipment which is of straight- 
forward design and easy to use has been devel- 
oped by the Butler Experimental and Electrical 
Company, Ltd., L.M.S. Goods Yard, Station 
Road, Hendon, London, N.W.4., to facilitate the 
movement of heavy parts, plates, bars and tubes 
in works. This equipment is based upon a set of 
skates and turntable fittings shown in the 
accompanying illustration. 

Each skate consists simply of a pair of heavy 





Standard skate from roller kit with turntable platform. 
This skate can take loads up to 20 tons, and 5 tons 
when fitted with a turntable 


side plates connected by the 1}in diameter high 
tensile steel spindles of two rollers. With an 
overall length of 84in, a width of 32in and a 
height of 3in, a skate is stated to be capable of 
carrying a load of up to 20 tons. When indi- 
vidual skates are used the load rests on a raised 
serrated section along the tops of the side plates. 
If it is required to use two or more skates side- 
by-side they can be connected together to move 
in parallel by dropping one side of a required 
length of angle section crossbar into the slots 
machined down the side plates at one end of the 
units. 

To facilitate manceuvring of loads skates can 
be fitted with a rotatable platform, and when 
it is required to use them in conjunction with the 
ordinary skates the latter are fitted with pads to 


bring them up to the level of the platforms. 
These turntable skates are suitable for loads of 
up to 5 tons. Special vee block attachments are 
supplied for carrying pipes and bars on the 
skates. These attachments are easily fitted on 
the turntable skates in place of their platforms. 
Each skate has hook grooves in the side plate 
ends for the fitting of a towing handle when 
required. 

Each of the transport kits consists of four 
skates, two turntables, two levelling pads, two 
vee-block bar carrier attachments, four cross~ 
bars and two handles, all of which are contained 
in a substantial box. 





Two skates coupled together with connector bars and 
ee ee 
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Rocket Development in 1958 


By A. D. BAXTER* 
No. Il-—( Concluded from page 27, January 2) 


British DEVELOPMENTS 


ERY little has been released about British 

work in the large rocket field. It has been 
announced that De Havilland is building a 
long-range rocket, “* Blue Streak,” and that 
the engine for this is based on the American 
design used for their large rockets. Apart 
from this and the fact that it will replace the 
“Thor” at British bases, little technical 
data is available. 

A second rocket, ** Black Knight,”’ built by 
Saunders-Roe for the Ministry of Supply, 
made its début in Australia last September. 
This is described as a re-entry test vehicle 
and during its first flight it ascended to 200 
miles. Compared with the American and 
Russian missiles, it is of modest dimensions. 
Nevertheless, it has four combustion cham- 
bers and departs from the normal oxidant, 
liquid oxygen, by using concentrated hydrogen 
peroxide (H.T.P.). The use of four chambers 
could give a simplification in directional 
control by jet thrust because each chamber 
need tilt in one direction only. In single 
chamber rockets, a universal gimbal arrange- 
ment is necessary and this must be capable 
of transmitting full thrust. The whole 
project has cost only £5,000,000 and has been 
developed remarkably fast. A test site was 
approved and built, and the first firing made, 
within one year. Less than three years 
elapsed from the initial concept to the first 
successful launch. 

The third rocket coming into this category 
is the “ Skylark.” It was designed to play a 
part as an upper atmosphere sounding rocket 


in the International Geophysical Year 
research. It has a simple solid propellant 
motor, the “ Raven,” giving 11,500 Ib 


thrust for thirty seconds, and carries a payload 
of 100 Ib to a height of 100 miles. No auto- 
matic control is incorporated and the initial 
direction of the trajectory is set by a large 
launching tower. It has been suggested that 
these three rockets could be used as part of a 
British satellite programme. A combination 
of two of them might produce a step rocket 
with adequate performance, but this would 
not be easy and the immediate prospects are 
not bright. 

As an addition to the long-range rocket 
armoury or as a substitute, an air-launched 
missile or stand-off bomb can be employed. 
This is carried within a few hundred miles 
of the target area by a conventional bomber 
and then launched with its own rocket pro- 
pulsion. A. V. Roe are developing such a 


* Director and Chef Executive, Rocket and Nuclear Power 
Groups, De Havilland Engine Company, Ltd 


missile and it is powered with a De Havilland 
modified aircraft rocket having two com- 
bustion chambers. (See Fig. 8.) 


SOME DESIGN FEATURES 


The important criteria for long-range 
rockets have already been mentioned—high 
jet velocity, low empty weight and large 
propellant capacity. A few notes on the 
design developments towards achieving these 
characteristics may help to emphasise the 
progress made in recent times. 

Structure.—The usual shape of the vehicle 
is a long cylindrical tube with rounded or 
conical end sections. This has a length to 
diameter ratio usually ranging between seven 
and twelve which, in itself, provides quite a 
structural design problem, especially when 
the absolute dimensions of length may be 
between SOft and 100ft. Added to this are 
loading problems due to side winds, gusts 
and other aerodynamic effects such as 
pressure and temperature gradients caused 
by high speed, control loads and engine 
reactions including vibration and propellant 
sloshing in the tanks. To allow for all these 
and still retain lightness has required new 
constructional techniques and a re-evaluation 
of the stressing conditions compared with 
those used for aircraft. 

The main differences are that the missile 
or rocket vehicle is only subjected to dynamic 
stresses for a short period and is not used 
repeatedly. Because of this greater stresses 
may be tolerated in allowing for creep and 
fatigue conditions, particularly if no con- 
siderations of passenger safety are necessary. 
It is possible, too, to reduce the normal load 
factor and so the vehicle is stressed almost 
to the limit. It is because of this and the 
occasional unanticipated overload condition 
that may be imposed that some structural 
failures have occurred. 

Most of the body design reduces to the 
case of an extremely thin-walled tube in 
compression. It is loadsd by motor thrust in 
one direction and weight and air drag in the 
opposite. The spreading of the concentrated 
thrust load from the motor uniformly into 
this thin cylinder provides one of the prob- 
lems which has had to be solved. Another, 
that of longitudinal stiffness, has been eased 
by resorting to internal pressurisation of the 
propellant tanks. 

On the manufacturing side, difficulties arise 
in the welding of thin sheets, especially if butt 
welding is required. Great accuracy is 
necessary if the full potential strength of the 
joint is to be maintained. From a strength 


TasLr 1V—Summary of Moon Probes 
Project Launcher Probe Remarks 
US.A. . cat . . 
“ Pionser coef Dace Thor-Able ”’ Glass-fibre honeycomb struc- | One failure attributed to faulty guid- 
“ Pioneer I*” me (Sec Plate 9) ture including retro-rocket ance giving heading 35S deg. high : 
“ Pioneer II "’ Pe r to establish probe as moon actual heading error of 2:1 on 
| satellite. ** Pioneer I "’ first stage within toler- 
ance of +3 deg. Predicted flight 
time 60 hr. 
“ Pioneer II” “Juno fi" 12-951b  glass-fibre cone. | Launch initiated within 12 seconds of 
| (First stage, “* Jupiter’’ with Initial spin of 400 r.p.m. scheduled time. Predicted flight 
extra tankage. Second, slowed by unwinding two time 33 hr. Failed due to 1000 f.p.s 
thira and fourth respec- weights on long wires. velocity deficienc, and trajectory 
tively eseven, four and one 34 deg. low 
scaled “Sergeant’’ solid 
motors.) 
USSR Details of earlier attempts not 
| Te! _known. | 
“ Planet Ul | 3238 Ib vehicle with 300 1b of | Escaped terrestrial field. Did not 
instruments. | enter orbit around moon. 


| 


U -—~ - 


Two further shots are programmed, 
one to impact moon and one to 
return to earth, 





Jan. 9, 1959 


and weight point of view, very close toler- 
ances on the sheet thickness are necessary. 
Limitations also arise when handling standard 
size sheets in the welding machine because of 
the length of jaw needed. Light alloy and 
steel are the most important materials, but 
search for others proceeds. One such 
material is glass fibre laminate which has 
useful elevated temperature and strength 
properties. Its weight is less than one- 
quarter that of steel and its strength is 
75,000 Ib per square inch. (See Fig. 10.) 

Propulsion.—One of the remarkable trends 
has been the greatly increasing thrust demand 
necessary to keep in step with the very large 
launching weights now demanded ; 100 tons 
appears to be a normal figure for long-range 
missiles (Table III, ante) and thrusts ‘are 
between 1-5 and 3-0 times the all-up weight. 
These are not always given by a single motor, 
although the idea, based on the square/cube 
law, that a number of small motors will give 
a lower total weight than a single large one 
of the same total thrust, does not seem 
to have influenced design greatly. Liquid 
propellant systems with two combustion 
chambers enable a simpler thrust deflection 
scheme for directional control to be used 
than with a single chamber, but beyond 
four chambers there is no advantage at all. 
On the other hand, single chambers have 
fewer valves and components and should be 
more reliable in operation. They also ease 
the heat transfer problem, particularly in 
the modern form of design. This is a multi- 
tube construction which reduces the weight 
to a fraction of the conventional double-wall 
design for comparable conditions. 

The largest single chambers known are 
about 150,000 Ib thrust in America and about 
264,000 Ib in Russia, but it is suggested that 
Soviet development has gone a long way 
towards a 1,000,000 lb chamber. It is also 
considered likely that the U.S.A. is proceed- 
ing in this direction so that much larger 
vehicles can be launched. Such an engine is 
still a few years away and as an interim 
system eight existing chambers may be 
clustered to give 1,200,000 Ib thrust. 

Another feature of the engines has been 
the effort to improve efficiency. This has 
resulted in much higher combustion chamber 
pressures and nozzle expansion ratios. At 
the time of the * V2’ design, the chamber 
pressure was set at 215 1b per square inch, 
while the current ones operate between 
600 Ib and 800 lb per square inch. This can 
ensure increase in exhaust jet velocity, and, 
hence, of rocket maximum velocity V, of 
more than 10 per cent. A large number of 
more detailed refinements have been incor- 
porated, including changes to the shape of 
the exhaust nozzle, pump and turbine drive 
layout and propellant supply. The latter is 
fed under pressure from the tanks by helium, 
which is both inert and light. The pressurisa- 
tion serves the double purpose of avoiding 
cavitation in the pump inlets and stiffening 
the tank structure. At the end of engine 
operation, the helium is used to feed the 
small lateral control jets. In some cases 
adjustment of the range or orbit can be made 
by a controlled cut-off of thrust and precision 
in this is demanded to a fraction of a second. 
This is not easy to achieve with solid pro- 
pellants such as used in the American 
* Polaris.” 

Propellants.—Although solid propellants 
have been used fairly extensively in small 
rockets for some years, it is only very recently 
that they have been seriously considered for 
large long-range missiles. They have the 
advantage of simplicity, but this is offset to 
some extent by reduced flexibility in opera- 
tion. They are difficult to produce with good 
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Rockets are at present in a stage of rapid transition, and 
Rockets it appears as if the liquid-propellant vehicle will be super- 

seded for military purposes even before the later first- 
generation weapons reach readiness. However, the vehicle seen RIGHT 
rising on an attempt to create a satellite of the moon, uses solid 
motors only for its third stage—an Allegheny Ballistic Laboratory 
(hence ‘‘Thor-Able'’) engine of 2500Ib thrust, weighing 4500 Ib—the 
eight small vernier rockets above it, which can be fired selectively to modify 
the trajectory, and the ‘fourth ’’ stage, a retro-rocket to deflect the instru- 
ment package into orbit around the moon. Three of these ‘‘ Pioneer” probes 
were launched unsuccessfully in 1958 


An extreme contrast 
from the petrol and liquid 
oxygen ‘‘ Thor,’’ designed 
for mass production and 
built of stretch-wrapped 
light alloy plate, is the 
kerosene-peroxide ‘‘Black 
Knight,’’ LEFT, a small 
number of which have 
been fabricated from light 
alloy by aircraft methods. 
It is noteworthy for hav- 
ing four combustion 
chambers, each pivoting 
in one plane for control. 


A full-size ‘* Vanguard ”’ 
satellite was not set up 
during 1958, although a 
closely circular orbit was 
achieved with a small pay- 
load. BELOW/, the three- 
stage vehicle is seen in 
preparation: the first 
stage is a Martin liquid 
oxygen rocket and the 
second, common with the 
‘*Thor-Able,’” an Aero- 
jet-General vehicle burn- 
ing unsymmetrical  di- 
methyl-hydrazine in white 
fuming nitric acid. The 
final stage, hidden below 
by the nose cone and 








semi-cylindrical casings, 
was an unguided solid 
motor. The complete 


vehicle weighed 10 tons. 
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“ During 1958 various 

Powered Lift ‘rms of so. and 
V.T.O.L. (short- and 

vertical-take-off-and-landing) aircraft were flown, some closely 
related to conventional aircraft—as, for instance, tilt-wing 
designs in which wings and airscrews together are rotated 
about 90 deg. to face upward—and others radically new 
A number of utterly unconventional designs have been 
prepared for the United States Army, employing two or 
more ducted fans to provide thrust greater than the weight 
of the machine. Such an aircraft, at least when loaded as a 
light transport, may not be able to rise out of ground effect, 
but it is envisaged that to minimise the chances of attack 
upon it, it would fly under bridges and overhead wires: 
one problem not yet solved in military operations is that 
clouds of dust may blind the pilot. On the RIGHT we 
illustrate the first flight of the Piasecki Aircraft Corporation's 
** flying jeep’’: the control fins in the fan effluxes can be 
seen. It is expected to attain 150 m.p.h., an indication of 
the high installed power necessary in such designs. A 
typical war load would be a gunner and a heavy machine-gun. 





Prodigality in power is most obvious in the Short ‘‘S.C.1’’ research aircraft 
which has one Rolls-Royce *‘ R.B.108 "’ engine for normal flight and four more 
to provide jet lift : while there is no doubt that the fuel consumption at hover 
is highest with this form of powered lift, the ability to select an aerodynamic 
configuration for cruise completely uncompromised by the low speed case may 
justify landing, if not taking-off, on separate engines. The aircraft is seen, 
BELOW, hovering over metal grids, but it has already been operated success- 
fully on grass. To generate forward or reverse thrust to speed up transitions, 
the four lifting engines are pivoted the angular attitude of the aircraft is 
controlled by reaction nozzies, the one in the nose being variable in both force 
and direction and those under the wings variable in force. 
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Another U.S. Army project is the 
Doak Model 16, which can convert 
to fly in the classical fixed-wing mode 
for cruising economy. Two ducted 
propellers are mounted on the tips 
of the wings, and are capable of lifting 
the aircraft vertically, as seen on the 
LEFT—to achieve this, this rather 
light aircraft requires an 825 hip. 
Lycoming T-53 shaft turbine engine : 
the exhaust nozzle can be seen behind 
the tail, where it is capable of develop- 
ing control moments when hovering. 
Clearly, where runways are available, 
the aircraft can land and _ take-off 
normally with a much increased dis- 
posable load, and, therefore, the makers 
foresee applications of the principle 
to feeder line aircraft running services 
from major airports to small population 
centres. 


Short, if not vertical, landings and take-offs may be achieved by extending 
the ‘‘ Gugnunc "’ approach : the main line of development has been to increase 
the proportion of the aerofoil swept by the slipstream. The Bréguet 
940 ‘‘ Intégral ’’ has four 400 h.p. Turboméca ‘‘ Turmo "’ free turbine engines, 
housed in the bottom of the nacelles. The two propellers on each wing rotate 
in opposite directions. The wing has very large two-part flaps to deflect the 
slipstream : on the proposed 941 with 1000 h.p. G.E. ** T-58"’ engines, suck- 
ing and blowing of the boundary layer will be used to increase the effectiveness 
of flaps and tail surfaces. Machines such as this blend smoothly into the 
V.T.O.L. class, Lockheed having proposed an example which, with a wing 
tilting through 20 deg., would be able to hover. 
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2 , - A vehicle re-entering the atmo- 
Wind Tunnel Investigations — sprere of the earth with energy 
greater than that correspond- 

ing to escape velocity must be captured on its first pass. A technique for performing this reliably at 
reasonably low accelerations has been investigated in some detail by Dr. W. F. Hilton: it 
employs a frustate conical vehicle, stabilised by rotation about its axis of symmetry, which enters the 
atmosphere at such an angle that a large ‘‘ lift’’ force, which can be used to deflect the trajectory 
towards the earth, is generated. The induced drag results in a rapid loss of energy, possibly from 
7 miles per second to 5 miles per second in five minutes, whereas a non-lifting body of sufficient 
drag to be captured would be very difficult to accelerate out of the atmosphere. The edge of the 
disc will ablate, but its ‘‘ upper’ surface will be in a zone of extremely low pressure and hence 
suffer low heat input: a passenger can therefore survive inside a dome-shaped cabin. When 
the centripetal acceleration drops to about g, the axis of the vehicle is rolled to oppose its lift to 
gravity ; the flow might then resemble that seen in the photos on RIGHT, taken at Mach 1-55 at an 
incidence of 25 deg. in the wind tunnels of Sir W. G. Armstrong Whitworth Aircraft, Ltd. 


Another unusual model, seen ABOVE in the wind tunnel of the Fairey Aviation Company, is a 
one-fifteenth scale ‘‘ Rotodyne '’ with a powered, tilting, adjustable-pitch rotor. The rotor, 6ft 
in diameter, had the same tip speed as that of the full-scale machine, approximately 700ft per 
second : it was free to float axially relative to the driving mechanism and was restrained by a wire 
passing through the airframe to a balance, so that lift on the rotor could be separately measured 
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At the Aircraft Research 
Association site at Bedford 
testing up to Mach 3 has 
taken place in one of the 
largest continuously-driven 
tunnels of .its performance 
in Europe, the 13,000 h.p. 
supersonic tunnel with a 
27in by 30in working sec- 
tion. (This section is 
identical with that of the 
A. V. Roe M.3-5 blow- 
down tunnel.) The new 
tunnel is distinguished by 
a flexible-wall nozzle which 
varies its profile con- 
tinuously over the range 
M.1-4 to M40: more- 
over, each wall is driven 
by a single motor instead 
of a multitude. This 
radical simplification is 
gained by committing the 
profile to a set of cams 
rather than to punched 
paper tape. In the illustra- 
tion LEFT note that each 
wall is supported princi- 
pally on a beam driven by 
a screw-jack, and as the 
beam pivots a beil-crank 
linkage oscillates a set of 
ten cams to change the 
shape of the wall. The 
throat of the nozzle is 
carried by another pivoted 
beam. 
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Cargo Ships 


The ‘* Wimbledon ’’ (RIGHT) and a sister ship 
** Weybridge "’ were delivered by Barclay, Curle 
and Co., Ltd., to the Britain Steamship Company, 
Ltd. in 1958. Of closed shelter long bridge design, 
the ship has six holds and the following dimensions :— 
Length between perpendiculars, 460ft; breadth, 
63ft; depth to bridge deck, 47ft, and gross 
tonnage, 9300. The five main hatches are served 
by 10-ton derricks with two 20-ton derricks in 
addition at No. 4 hold, and electric power for 
auxiliaries is developed by two 290kW diesel- 
driven generators and one 300kW gas-turbine- 





by three 200kW diesel-driven generators and 
domestic steam supplied by two Cochran boilers. 


Swan, Hunter and Wigham Richardson, Ltd., 
built, at its Wallsend yard, the ‘‘Stavern’’ 
(RIGHT) for A/S Hav and A/S Havtank, Oslo, 
and the ship has a general cargo capacity of 580,900 
cubic feet bale and has a length between per- 
pendiculars of 450ft by 64ft beam by 40ft depth 
to upper deck. A Thermotank heating, ventilating 
and air-conditioning system serves the accom- 
modation. The five holds have MacGregor steel 
hatch covers and the cargo is handled by a com- 
plement of 5-ton and 10-ton derricks and one 
25-ton derrick operated by electric winches. 
Power for auxiliaries and deck machinery is 
provided by three Ruston and Hornsby 180kW 
diesel-driven generating sets, while one Cochran 
and one Spanner boiler supply steam for ship 
purposes. The ship is propelled at a service speed 
of 15} knots by a Wallsend-Doxford opposed- 
piston, two-stroke, oil engine having six cylinders 
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driven generator. Propulsion is by a six-cylinder 
Barclay, Curle-Doxford diaphragm oil engine 
arranged to burn heavy fuel. 


The Temple Steamship Company, Ltd., took 
delivery during the year of ‘‘ Temple Main '’ (LEFT) 
from the Caledon Shipbuilding and Engineering 
Co.,Ltd. The ship carries a deadweight of 10,400 
tons on 26ft 11}in draught and has a length be- 
tween perpendiculars of 425ft by 58ft 6in beam by 
37ft Yin depth to shelter deck. Aservice speed of 12 
knots is maintained by a Vickers-Doxford oil engine 
developing 3300 b.h.p. at 108 r.p.m. There are 
three bi-pod masts and five holds served by one 
50-ton, six 10-ton and six 5-ton derricks operated 
by electric winches. Electrical power is developed 





of 670mm bore by 2320mm combined stroke, 
designed to burn heavy fuel and to develop 6400 
b.h.p. at 113 r.p.m. 


The ‘‘ Clan Maciver ’’ (LEFT) was built by The 
Greenock Dockyard Company, Ltd., for Clan 
Line Steamers, Ltd., and the ship has a gross tonnage 
of 7350, a length between perpendiculars of 
455ft by 61ft 6in beam by 38ft 74in depth to upper 
deck, and carries 9780 tons deadweight on 
26ft 4}4in mean draught. A service speed of 14 
knots is maintained by a Barclay, Curle-Doxford 
diaphragm oil engine having five cylinders of 
670mm bore by 2320mm combined stroke and 
developing 5000 b.h.p. at 110 r.p.m. There are 
five holds with a bale capacity of 638,000 cubic 
feet and for handling the cargo are two 80-ton, 
two 15-ton, four 7-ton and twelve 5-ton derricks, 
and sixteen electric winches. Three 185kW 
diesel-driven generators provide electrical power 
and one Cochran boiler meets domestic steam 
requirements. 
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Coastwise Ships 


The River Mersey Ferry ‘‘ Royal Daffodil li "’ 
(RIGHT) has a length overall of 159ft 6in, a breadth 
at main deck of 46ft and a depth of 13ft 4in and 
carries about 2000 passengers. There are three 
passenger decks and the ship was built by James 
Lamont and Company, Ltd., for the Wallasey 
Corporation, and to meet Lloyd’s Special Class 
100A and Class V certificate requirements. Main 
propelling machinery consists of two Crossley 
single-acting, two-stroke oil engines developing a 
total of 1250 b.h.p. and giving the ferry a speed of 
124 knots. Steering is by twin rudders 

Alexander Hall and Co., Ltd. completed the 
trawler *‘ Aberdeen Distributor ’' (BELOW) for 
Distributors Fishing Company (Aberdeen), Ltd 
and the ship measures 113ft length between 
perpendiculars by 25ft beam, by 13ft deep. The 
fish-hold has a capacity of 7190 cubic feet and the 
trawl winch takes 650 fathoms of 2j}in warp 
Propulsion is by a Mirrlees four-cycle diesel 
engine developing 760 b.h.p. at 250 r.p.m 





BELOW LEFT is the ‘‘ Pateena "’ delivered to the Union Steam Ship Company 
of New Zealand, Ltd., by Henry Robb, Ltd., for service onthe Australian coast. 
A deadweight of 2210 tons is carried on a mean draught of 16ft 5in and the follow- 
ing dimensions ; length between perpendiculars 250ft, breadth 43ft, and depth 
to upper deck 17ft 6in. There are two holds forward and one abaft the machinery 
space having a total bale capacity of 4200 cubic feet and the hatchways are fitted 
with MacGregor single-pull steel hatch covers. Ten 5-ton steel derricks operated 
by Clarke Chapman electric winches handle the cargo and electric power for 
auxiliaries is provided by three 135kW diesel-driven generators. The designed 
speed on trial was 11 knots and the propelling machinery consists of one Clark- 
Sulzer Mark T.D.48 five-cylinder, two-stroke diesel engine rated at 1500 b.h.p. 
at 225 r.p.m. 

The open shelter deck ‘* Malatian '’ (BELOW RIGHT) has a topgallant fore- 
castle, a long poop and a continuous second deck and dimensions as follows : 
length between perpendiculars 250ft, breadth 42ft 6in, depth to shelter deck 
23ft 6in. A deadweight of 1590 tons is carried on 14ft 10in draught, and the 
ship was built by Henry Robb, Ltd. for Ellerman Lines, Ltd. There are three 
holds served by eight Clarke Chapman electric winches and the power for the 
ship's auxiliaries is supplied by three 100kW Ruston and Hornsby diesel-driven 
generators. Propulsion is by a seven-cylinder Clark-Sulzer two-cycle, diesel 
engine developing 2100 b.h.p. at 225 r.p.m. in service. 
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The pilot tender ‘‘Arnet Robinson "’ (BELOW) was built for the Mersey 
Docks and Harbour Board by Philip and Son, Ltd., and provides accommodation 
for twenty-eight pilots. The length between perpendiculars is 165ft, the breadth 
is 31ft 6in., the depth is 14ft Yin, the mean draught is 10ft 4in, and the speed 
is 13} knots. All deck machinery is electric. To meet onerous station-keeping 
conditions diesel-electric propulsion machinery was installed and supplied by the 
General Electric Company, Ltd. and the National Gas and Oil Engine Company, 
Ltd. There are two generating sets each consisting of a six-cylinder, four-cycle 
diesel engine coupled to a 375kW main generator and an 80kW auxiliary gener- 
ator. The propulsion motor develops 920 b.h.p. at 300 r.p.m. and controls can 
maintain the ship’s speed at about 4 knots. Ship’s electric power is provided 
by the two €0kW machines and there is a 60kW standby set. 
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Docks The new deep water pier at Bahrain (RIGHT), in 
conjunction with a dredged channel, will provide 
alongside berthing facilities for ocean-going vessels 
in the Khor Kaliyah harbour, south-east of Manama. Hitherto all 
ocean-going vessels have had to anchor off-shore and transfer cargo 
and passengers to shallow draught craft. The berthing pier will be 
1600ft long and both sides of the pier will have a depth of 30ft at low 
water over a length of 1200ft. It is served by an approach pier 1500ft 
long and causeway 2400ft long. The piers are founded on precast 
reinforced concrete cylinders of 6ft external and 4ft 8in internal dia- 
meter at 17ft 6in centres longitudinally and 15ft centres transversely ; 
715 cylinders will be required. The pier is decked with a reinforced 
concrete slab 3ft thick, the outer cylinders of the berthing section 
being capped and provided with rubber fenders. Consulting engineers : 
Messrs. Coode and Partners ; contractor : Gammon (Pakistan), Ltd., 
approach causeway, the Public Works Department. 

The Queen Elizabeth dry dock at Falmouth, which was completed 
last August, can accommodate 85,000-ton tankers. Its length is 850ft, 
its width at the entrace 130ft, and the depth of water over the sill 
of the dock is 36ft at H.W.O.S.T. The dock was virtually cut from 
solid rock. Hydraulically operated bilge blocks are installed. There 
are thirty-six blocks, at about 33ft spacing longitudinally, each de- 
signed for a 1000-ton load ; each block can be traversed and raised 





























pneumo-hydraulically—this positioning being possible with the dock ‘‘ wet '’—to suit the 
ship to be docked. Designers and builders : Falmouth Dock and Engineering Company. 

During 1958 good progress was made on the £17,000,000 dock reconstruction scheme 
of the Mersey Docks and Harbour Board. The works extend a distance of over 4000ft 
along the Liverpool and Bootle river front and embrace parts of three enclosed docks and 
a 10-acre tidal basin. An entirely new deep water entrance lock is to be 825ft long and 
130ft wide ; the depth on the outer and intermediate sills of the lock will range from 
19ft at low water to 50ft at high water ; depth on the inner sill will not normally be less than 
47ft or 48ft. In conjunction with the new lock are a new 2000ft long mass concrete lay-by 
and guide wall for the river approach, the dredging of the fairway for the river approach 
and the removal by earth-moving equipment and dredger of much old masonry and earth 
filling. The other main works embraced by the scheme are the reconstruction of the 
Canada-Brocklebank passage to a width of 130ft and a sill with a depth of water of 38ft 
or 39ft, the enlargement and modernisation of the west quays of Canada, Langton and 
Brocklebank Docks, and the erection on them of up-to-date transit sheds. The illustration 
BELOW shows a completed length of new West Brocklebank dock wall and the widened 
Canada—Brocklebank passage, reconstruction of which was completed during the year and 
the sliding caisson installed. This caisson has mild steel keel flats which slide on ways of 
granite, anda falling deck carrying a roadway and railtrack. The caisson chamber has heavily 
reinforced concrete side walls, functioning as propped cantilevers supported by the cross 
girders of the deck steelwork, which carry the concrete roadway slabs and the rail track. 
The electric hauling machinery is housed under the roadway at the rear. Engineer: J. D. 
S. Saner, chief engineer, Mersey Docks and Harbour Board ; construction by direct labour. 
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French Railways 


Automatic block control, first introduced in 
France before the war, now covers 5000km of 
track. Since the war, another important deve- 
lopment has made its appearance, that of the 
press-button-operated, all-relay signalbox. These 
installations permit routes inside railway stations 
to be set up, i.e. points as well as signals to be 
controlled. The track concerned then shows 
on a luminous diagram; the controller can 
immediately set up a second route without having 
to await the passage of the first train. On the 
RIGHT we show the box at the Gare du Nord, 
Paris, which was opened at the end of October. 
By means of the 315 push-buttons on the panel, 
100 points and fifty-three light signals can be 
operated, and 490 different routes can be set 
up. This post needs three operators and replaces 
two older boxes with eight operators. Even 
more striking economies in manpower were 
made possible recently at Marseille—St.-Charles 
(400 routes), where sixty-seven fewer signalmen 
are now required. Some fifty all-relay signal- 
boxes have now been put into service by the 
S.N.C.F. 
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Electrification, at industrial frequency, of the 
line Paris—Lille was completed (LEFT) in 1958 at a 
cost of 26,000 million francs. Annual economies of 
3800 million francs are expected, including a saving of 
300,000 tons of coal; 50 c/s electrification becomes 
economical if over 350-400 tons of coal is used per 
kilometre per year (725 tons on the Paris—Lille 
route). The maximum weight of goods trains 
will be increased from 1800 to 2400 tons, that of 
coal trains from 2000 to 3000 tons. During last 
year a total of 531km of track were electrified, 
bringing the total to 6287km—16 per cent of the 
whole S.N.C.F. network but carrying 47 per ceni 
of the total traffic. 

A new locomotive with a top speed of 160km 
per hour is the B.B.16000 (BELOW, LEFT). Based 
mechanically on the B.B.9200 d.c. locomotive and 
electrically on the ignitron-equipped B.B.12000, 
this 4900 h.p. engine weighs only 85 tons. The 
68-ton, 3500 h.p. B.B.16500 (RIGHT) is powered 
by only two motors, each driving a pair of axles, 
which improves the adhesion. Speed ranges of 
0-85 and 0-140km per hour are obtained by chang- 
ing gears at standstill. 















































Plate 16 


Power In many ways, Orlik power station (Czechoslovakia) is breaking new ground. 

This 360MW, 400 GWh per annum plant (G=10*) now nearing completion (‘* The 

Engineer,’’ August 29, page 350) is the largest station of the Vitava cascade which 
also includes major stages at Lipno (120MW, 150 GWh per annum, built 1951-58), Slapy 
(144MW, 325 GWh per annum, 1949-56) and Krumlov. Eventually, with an_ installed 
capacity of 80OMW, 1125 GWh will be produced annually on average, i.e. over 11 per cent of 
the total estimated exploitable resources. One of the four 94MW Kaplan runners was exhibited at 
Brussels (RIGHT). The 10-bladed runner is designed for a maximum flow of 150 cumecs and a head of 
45-70m, the highest which has so far been attempted with a Kaplan turbine. Compared witha Francis 
design, it maintains a high efficiency over a wider range of head, and has a higher running speed, enabling 
a smaller generator to be used. The dam will have two rack-driven electric ship-lifts, for 300- and 
3-ton vessels. The lifts which have to accommodate 23m fluctuations in reservoir level, consist of water- 
filled containers which the ships can enter. Braking is regencrative, so that electricity consumption is 
only 10 per cent of the energy which would be lost in correspondingly high locks. 


Czech hydro-electric generation at present amounts to 10-12 per cent of the total production. 
Although the country’s mountains favour hydro-electric development, this factor is largely offset by a 
shortage of water, since only the headwaters of many important rivers are in Czech territory. 
Thus, the mean flow of the Elbe at the Czech frontier is only 311 cumecs. 


The first of three —eventually four—sets at Stornorrfors power station on the Ume river (Northern 
Sweden) came into service at the beginning of October. We recently (December 12, page 941) 
described this plant which is rated at 375MW (SOOMW). BELOW are shown a speed ring and one of 
the 5m diameter, 67-ton Francis runners, fabricated into a single piece from martensitic steels, after 
machining of the blades and hub. The turbines are designed for a maximum output of 178,000 
h.p., each under a gross head of 74-5m and flow of 200 cumecs. Both the turbines and generators 
are believed to be the largest of their kind to date. The 9-75m diameter rotor weighs 450 tons, 
making the total rotating weight equal to 582 tons. Current at 18kV from the 125 r.p.m., ISOMVA 
generators is stepped up and fed into the 380kV super-grid. Some 2,600,000 cubic metres of 
granite were excavated for this station which is completely underground. This includes the 3950m 
long, 26:5m high tail race tunnel which has a cross-section of 390 square metres. Earth excavation 
amounted to 2,450,000 cubic metres 

An example of thermal power station development in France is Nantes-Chevire (BELOW, 
RIGHT) where the fourth 125MVA set was commissioned recently. Units of this size are being 
utilised at all new steam stations in France 
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Fig. 8—Like the first American operational air-to-ground guided missile (the Bell ‘* Rascal ’’) the Avro 


** Blue Steel’? is powered by a liquid-fuel rocket. It is seen here carried by an Avro ‘* Vulcan.”’ 


Its most 


outstanding feature is the use of inertial guidance—unless the carrier is to use a Doppler system to determine 
velocity, the missile control system must achieve the long-term stability of a cruise missile navigator. 
A ballistic missile has been launched from a four-jet delta bomber in supersonic flight 


mechanical properties in large ** grains,” but 
some success has been achieved with sizes 


up to 10 tons of propellant, and reports of 


much larger experimental charges have been 
received. In this country the largest pub- 
lished size is for use in the ** Skylark” and 
weighs less than | ton. This has a relatively 
low performance and produces jet velocities 
of the order of 5700ft per second only. 
Other propellants can provide at least 30 per 
cent more velocity than this and it is claimed 
that further improvements are now being 
obtained. 

Amongst liquid propellants, liquid oxygen 
has had almost a monopoly in long-range 
rockets, although the “* Vanguard ”’ second 
stage used nitric acid. In other applications, 
hydrogen peroxide has been well to the front. 
One of the drawbacks of liquid oxygen is its 
low temperature, which introduces differential 
expansion problems, freezing of valves, frost 
deposition and filling difficulties. It has been 
suggested that some of the ‘ Vanguard ” 
satellite vehicle disappointments could be 
ascribed to the consequences of using liquid 
oxygen. On the other hand, the early success 
with ** Black Knight ’’ may have been aided 
by its use of hydrogen peroxide. 

Fuels have attracted a great deal of research 
effort in order to find more performance, and 
many so-called exotic fuels have been men- 
tioned. Speculation on the possibilities of 
Russia having developed such a fuel now 
seem to have resolved that it is extremely 
unlikely. The earliest operational fuel (with 
liquid oxygen) was alcohol, as used in “ V2.” 
This fuel is an excellent coolant for circulating 
round the combustion chamber and its 
combustion temperature could be adjusted 
by mixing with water if necessary." A step 
towards higher performance was a change 
to hydro-carbon fuels, such as petrol or 
paraffin. These were used in the * Viking ” 
successor to the “‘ V2”’ and gave 5 to 10 per 
cent more thrust than alcohol, although this 
involved a higher gas temperature in the 
chamber. “ Vanguard ” (first stage), “Atlas” 
and other rockets use this fuel. 

A further step in fuel development has 
been towards very hydrogen-rich liquids. 
Hydrazine (N,H,) and ammonia (NHs) are 
examples of these, and they or their com- 
pounds are in use for some rockets. The 


‘* Explorer ’”’ first-stage engine has used a 
fuel referred to as Hydyne. This is an 
unsymmetrical di-methyl hydrazine (UDMH) 
produced by replacing two hydrogen 
atoms by methyl radicals (CH,). It can 
be substituted for alcohol almost without 
alteration to the engine and gives 10 to 15 
per cent more jet velocity. The more recent 
Soviet rockets are considered to have some 
similar fuel, although the precise compound 
is not defined. Ammonia is being used for 
the X-15 aircraft and hydrazine in other 
rockets. 

Rocket Guidance-—The importance of 
trajectory control has been indicated earlier 
with reference to establishing satellite orbits. 
It is clear from the lunar probe attempts that 
quite small inaccuracies in direction and 
speed can produce major departures from 
the target area. This is, of course, important 
in the long-range missile, and a large effort 
has been expended on improving it. A 
ground control system operated at the 
launching point, which can adjust the speed 
or direction in flight, is likely to give the best 
accuracy, but it is open to the objection that 
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enemy counter-measures may upset it. A 
system of this sort was used on the “ Ex- 
plorer”’ vehicle. The alternative is an 
inertial system which is self-contained within 
the missile. This involves the use of gyro- 
scopes of great mechanical refinement, 
sufficiently sensitive to measure accelerations 
less than 10~°g and robust enough to cope 
with greater than 10g. Any errors in measure- 
ment are liable to become cumulative in this 
system—hence the extreme precision in pro- 
duction. Much has been done in_ this 
direction and at the present day accuracies 
of +-10 miles in 5000 miles are claimed. 

A further problem which has had to be 
solved before the I.C.B.M. could be satis- 
factory, is that of warhead survival on re- 
entry to the atmosphere. During the last 
year the Americans have exhibited a nose 
cone recovered intact after a long-range 
ballastic flight and several other satisfactory 
tests have been reported. At the same time 
a great deal of hypersonic wind tunnel 
testing has been proceeding. The method 
adopted by the Americans may be one of 
several, which include limited erosion of the 
surface material, heat soakage, use of ceramic 
coatings, and artificial cooling. 


OTHER ROCKET APPLICATIONS 


While attention has been concentrated 
upon the development of long-range missiles 
during the last year, work has been con- 
tinuing steadily, if less spectacularly, on 
shorter range weapons and, to some degree, 
on rocket-driven aircraft. Some points 
from this programme are mentioned below. 

Short- Range Missiles —The Americans and 
Russians have developed an impressive list of 
rockets in this category and many are now 
fully operational. Most of these are for 
defence against aircraft and are either for 
surface-to-air or air-to-air use. In addition 
there are anti-tank rockets at one end of the 
scale and anti-missile rockets at the other. 

The British rockets in the anti-aircraft 
category include the naval “ Seaslug””’ and 
the army * Thunderbird.” Both these follow 
a pattern now well established of using solid 
propellant sustainer rockets with boosters 
wrapped round the main missile body. A 
high percentage success is claimed for them 
and this implies a high standard of guidance 
control. In such missiles the system will be 
different from the long-range inertial guid- 
ance to a fixed target and some form of 
correcting device is essential. This may be 
supplied by ground control or by internal 





Fig. 9—The Pye anti-tank missile uses solid propellants in both booster and sustainer engines : the 
booster has eight separate nozzles to render exact alignment less critical 
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operation or by a combination of both. The 
important factor is that the missile should 
not be deflected from its target by any 
decoys or foxing maneeuvres. To cope with 
this may involve large lateral accelerations 
and great design skill in ensuring adequate 
structural strength without excessive weight. 
This is a condition which is not nearly so 
severe in the ballistic missile. An American 
weapon in this category is the “ Nike 
Hercules,” weighing about 2000Ib and 
having a range up to 70 miles. Its speed is 
over Mach 3 and it can carry a nuclear war- 
head. Its predecessor, the ‘* Nike Ajax,” 
has a liquid propellant motor, a weight of 
1000 Ib and a range of 25 miles. The boost 
motors for this have recently been developed 
with epoxy resin laminate cases which are 
shattered when they are jettisoned. This 





all 


Fig. 10—In the solid rocket the entire case must resist 
combustion pressure and, unless the propellant is 
bonded in, temperature. These Bristol motors use 
cases of polyester glass and nozzles of asbestos- 


phenolic plastics 


eliminates the danger of injury to personnel 
or property which heavy metal tubes might 
cause. 

In the air-to-air category, the De Havilland 
“* Firestreak ’’ has completed its develop- 
ment and is now a fully operational weapon. 
It has a single short-burning boost rocket to 
launch it from the parent aircraft and it then 
coasts at high speed towards its target. The 
launching aircraft gives it initial radar 
guidance until its own infra-red homing eye 
locks on. Its American counterpart is the 
“* Sidewinder” which weighs 155lb. A 
somewhat larger missile, the *‘* Sparrow,” 
weighs 300lb and homes on to its target 
along a radar beam. 

Still smaller weapons for use against tanks 
have been produced in this country by Vickers 
and by Pye (Fig. 9) and overseas in France 
and in Australia. The first of these can be 
carried, set up and fired by one man: the 
“ Vigilant’ weighs, with its launching gear, 
only 45 Ib and is controlled through a wire 
which is paid out by the missile during flight. 
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Aircraft Rockets.—While rocket engines 
are fundamentally the same for missiles and 
aircraft, some differences will appear because 
of the extra degree of reliability required for 
manned aircraft, the need for repeated use, 
and instantaneous operation. In this country 
a modest but successful programme had been 
proceeding until the White Paper on Defence 
was issued. Official policy has now rejected 
any further development of interceptor air- 
craft, and consequently the main application 
for rockets. Before this decision, Napier was 
operating the “ Double Scorpion” in a 
“* Canberra ”’ flying test bed and had, in fact, 
raised the altitude record with this booster. 
De Havilland had produced the “ Spectre ” 
for the Saunders Roe “ S.R.177”’ naval air- 
craft and were flying it in the “S.R.53” 
research aircraft. Both these rocket motors 
operated on H.T.P. and kerosene and could 
be used repeatedly. In the case of the 
** Spectre ’’ thrust control could be exercised 
over a very wide range. 

Another use of rockets is for assisted 
take-off and units based on the “ Spectre ” 
have been developed for the “ V ’’ bombers. 
These can be jettisoned after use and 
recovered by parachute. They are then fit 
for further use after a small amount of 
servicing. 

America has not followed British policy on 
rocket-powered aircraft and several firms are 
designing units. As mentioned earlier, the 
** Dyna-Soar’”’ is an advanced aircraft con- 
cept and so is the X-15. The latter will 
ultimately have an engine giving 50,000 Ib 
thrust, but initially it will be powered by two 
smaller engines, already well proved, which 
will give a total of 30,000lb. The new 
engine will be the largest aircraft rocket 
motor known and will operate on liquid 
oxygen and ammonia. As in the case of the 
first American rocket research aircraft, the 
Bell X-1, which flew some ten years ago, 
it should provide new and vital information 
for later developments. 
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FUTURE PROSPECTS 

It is clear that the rate of progress in rocket 
applications has increased substantially dur- 
ing the last twelve months and that it is 
likely to continue to rise. The exploration of 
space has barely begun and the combined 
stimuli of prestige and military advantage 
will operate even more than before. 

America is entering the field with a vast 
financial and technical effort, although only 
a very small percentage is devoted to space 
research as distinct from military missile 
development. Almost the whole of its 
aircraft industry is now engaged in the rocket 
programme and a very large proportion of 
the chemical industry as well. No doubt the 
Russians are also applying great concentra- 
tion to the problems. On the other hand, 
Britain has, as in the early days of aero- 
nautics, been slow to enter the new field 
and reluctant to accept its challenge. 

It is impossible to foresee the outcome with 
any clarity, but it is expected that the manned 
orbital vehicle will be the next big step 
forward. Before this, we may have instru- 
mented craft penetrating deep into space and 
even landing on the planets, but the real 
triumph will be the successful launching into 
space and the safe return of a man. The 
value of this is hard to assess but it will be 
just as real as the flight of Wilbur Wright in 
1903. The date is equally difficult to predict, 
but it is probably nearer than most of us 
dare suggest. 

In the more immediate future, the value of 
the intercontinental ballistic missile which 
was hailed a few years ago, when it had 
barely come into existence, as the “ ulti- 
mate ’’ weapon, is now less certain. The 
possibilities of anti-missile missiles and even 
satellite-launched missiles, put it in a different 
perspective. No doubt it will play an 
important role in current and future military 
planning, but it must only be considered as 
part of the overall missile arsenal, and this is 
growing with each new firing. 


Shipbuilding and Marine Engineering 
in 1958 


No. II—{ Continued from page 33, January 2) 


RESEARCH AND DEVELOPMENT 

N last year’s review we called attention to 

the adverse criticism, made by the Advisory 
Council on Scientific Policy, upon the research 
efforts of the shipbuilding industry and the 
forthright rebuttal of such criticism by Sir 
J. A. Milne with the support of Viscount 
Simon. It is of interest, in the light of last 
year’s attack and the replies which were forth- 
coming, that no such criticism was made in 
1958. Further comment was made, as a 
measure of stocktaking of the research spon- 
sored by the industry, in an article by Sir J. 
McNeill, which appeared in the Financial 
Times. This emphasised that research to 
improve ships and machinery is not new, but 
has been largely the basis of all technical 
progress, and drew attention to the ways in 
which ship research is conducted, including 
the work by private firms, Lloyd’s Register, 
universities and technical colleges, and 
Government establishments. The role of 
B.S.R.A. and Pametrada was outlined and 
the fact established that they are equipped 
to undertake those investigations which are 
beyond the resources of individual firms. A 
final comment was that the research carried 
out and sponsored by ship and engine 
builders and shipowners in this country com- 


pared favourably, measured in terms of 
finance or quality, with the efforts of other 
nations. A general review of the progress 
made by B.S.R.A. formed the subject of a 
paper presented at the summer meeting of the 
Institution of Naval Architects, held in Paris, 
by the late Dr. S. Livingstone Smith, who was 
the first research director of the Association, 
the success of which is a monument to his 
work. The paper, entitled ‘* The British Ship- 
building Research Association—Progress 
Since 1950,” stated that since 1950 187 
research reports had been issued and that the 
formative stages of the research programme 
had now given place to a condition in which 
results ffowed in steadily and continuously. 
Marine application of nuclear energy con- 
tinued to occupy the attention of the Associa- 
tion, and teams worked at Harwell and Risley, 
and some idea of the position attained to 
date in this country, together with an eco- 
nomic appraisal, were given by the late Dr. S, 
L. Smith and Dr. J. E. Richards in a paper, 
entitled ‘* Nuclear Propulsion for Merchant 
Ships,” at the Geneva Conference on the 
Peaceful Uses of Atomic Energy. The 
Admiralty Committee, with Mr. Galbraith 
as chairman, continued deliberations and 
an indication of the progress made was given 
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The cargo ship ‘‘ Elizabeth Bowater ’’ has a length overall of 325ft, a breadth of 50ft, a depth of 30ft, a 


draught of 24ft lin and a deadweight of 5458 tons. 


There are four holds designed to carry pulpwood and 


baled pulp, and served by eight 6-ton derricks operated by Clarke Chapman electric winches. Three Ruston 


and Hornsby 180kW diesel-driven generators are installed and the ship has a Pleuger “‘ Active ”’ 


rudder. 


Propulsion is by a six-cylinder Denny-Sulzer 6.SD.60 two-cycle, single acting diesel engine of 2700 b.h.p. 
The ship, and a sister ship, the ‘* Constance Bowater,’’ were built by the Caledon Shipbuilding and Engineering 


Company, Ltd., for the Bowater 


by the Prime Minister in a letter written in 
May. This stated that the Atomic Energy 
Authority was engaged on the design of a 
land-based, gas-cooled reactor for the pur- 
pose of affording good experimental facilities 
with particular reference to the development 
of fuel elements to withstand long burn-ups 
at high temperatures. The unit was in no 
way a prototype for marine propulsion, 
although it was possible that such an applica- 
tion might stem from it. Associated with 
the project at Risley are representatives of the 
shipbuilding industry, through B.S.R.A., 
and of the Yarrow Admiralty Research 
Department. The Prime Minister finally 
stated : “* This is not a project from which 
we can expect dramatic results in the next 
year or so. We are not striving to get the 
first ship to sea regardless of cost and of 
economy in operation—national prestige 
will be served best by getting to sea a ship 
which is economic, or is well on the road to 
that goal. A sound basis for progress has 
been laid, and we must now wait to see what 
comes out of the technical experiments and 
consultations which are proceeding.” 

Another event was the establishment by 
the Minister of Transport of a Safety Com- 
mittee, to advise him on problems concerning 
safety which may arise from the adoption of 
nuclear propulsion. 

Linked with the work of its own team, the 
B.S.R.A. has a special technical committee 
having as members representatives of leading 
shipbuilders, marine engineers, shipowners 
and other interested parties. The B.S.R.A. 
team performs a threefold function—it studies 
advances in knowledge ; it trains the young 
men, on loan from the firms, in the subject in 
readiness for the preparation of any com- 
mercial design and its manufacture ; and, 
thirdly, it keeps the marine industry informed 
of developments. 

Good progress was made in all four main 
sections of the Association’s research pro- 
gramme and the appropriate reports were 
presented to the members. In the field of 
hydrodynamics the methodical series experi- 
ments on ocean-going merchant ship forms 
was almost completed, and so far as the 
effect of the position of the longitudinal 
centre of buoyancy is concerned the work 
was completed for block coefficients over the 
range from 0-65 to 0-80 and a set of resist- 
ance charts was prepared. Experiments 
covering variations in the beam/draught and 
the length/displacement ratios made good 
progress, while those dealing with trawler 


Steamship Company, Ltd. 


forms of varying fullness and proportions 
were completed. Current requirements 
caused the programme of model tests on 
bilge keels to be revised, it being thought that 
an investigation of the effectiveness of the 
bulb plate bilge keel and its position on the 
hull was required. However, it was not 
established that small-scale model tests could 
be used to forecast full-size behaviour, so, as 
a preliminary, full-scale data are being com- 
pared with the corresponding model tests 
for correlation and analysis of the results. 
The outcome will govern the final test 
programme. 

Seakeeping is the subject of a major 
investigation on which planning was started 
in collaboration with the Ship Division of the 
N.P.L. and the National Institute of Oceano- 
graphy. The preparation of such a pro- 
gramme was made possible by the availability 
of the seakeeping tank, complete with wave- 
makers, which will be ready this year and 
which is part of the new N.P.L. tank at 
Feltham. Responsibility for the full-scale 
work was assumed by B.S.R.A. and the 
results of the sea trials will be used to 
establish whether models in waves can be 
employed to predict full-scale behaviour. 
Should this validity be confirmed, then a 
new sector of ship research will be opened up 
and ship designers will be able to predict 
behaviour at sea in the same way as power 


Silvertown Services Shipping, Ltd., 
Hall Russell and Co., 
following dimensions : 


took delivery of the bulk sugar 


370ft length between perpendiculars ; 
holds and loading is by derricks and eight 5-ton winches, while discharging is by 
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requirements are predicted from smooth 
water tank tests on models. It is of import- 
ance that this country has planned to under- 
take such an investigation, since similar 
work was put in hand or contemplated 
abroad. The Association also started work 
on the effect of shallow water and made 
model tests of a 16,000 tons deadweight oil 
tanker in deep water and also in a depth 
equivalent to that available over the course 
of the Newbiggin mile at a service speed of 
15 knots. Preliminary results indicated the 
resistance was increased in shallow water 
by 5 per cent but it was thought that wail 
effect may account for part of this. 

An important research item was the collec- 
tion of stress data from ships in service, and 
autographic and statistical strain gauges, 
designed by the Association, were fitted to 
nine vessels in service, while the equipping 
of a further five ships was nearly completed. 
So far the results indicate stress reversals at 
sea of 6 tons per square inch. During the 
year there was an investigation into the 
thermal stresses induced in the hull of an 
18,000 tons deadweight tanker when loading 
hot cargo oil. In the past there have been 
many instances of corrugations developing 
in welded double bottoms and ways and 
means have been found to overcome this 
trouble as a result of tests carried out by 
Lloyd’s Register on a section of double 
bottom structure under compression. At 
Birmingham University a series of tests were 
completed on models of brackets to collect 
data from which a rational design procedure 
could be deduced. Further work was planned 
on the design of bracketless knee connections 
to frames and beams for use in merchant 
ships. 

In conjunction with the Imperial College, 
London, an extensive experimental and 
theoretical investigation into the interaction 
between the hull girder and a long super- 
structure was completed. Two additional 
reports dealing with bulkheads and the 
introduction of shearing force into the 
structure were prepared for issue to members. 
Work was continued by Lloyd’s Register, on 
behalf of the Association, at the Glengarnock 
Testing Establishment : full-scale tests on 
seven forms of end connections for tanker 
bottom longitudinals were completed, and 
it was found that the relative performances 
of the longitudinals depended largely on the 
stress concentration at discontinuities. Photo- 
elastic tests on seven corresponding models 
were started at the Imperial College to obtain 





carrier, 


** Sugar Transporter,”’ from 
Ltd. The ship carries a deadweight of 6550 | tons on a draught of 22ft 3in and the 


53ft breadth and 28ft depth. There are four 
by grab and belt conveyor. 


Three 125kW generators provide electric power and propulsion is by a diesel engine developing 3000 b.h.p. at 
150 r.p.m. 
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Oil Tankers 


Harland and Wolff, Ltd., completed at Belfast the 
** New Mexico ’’ (RIGHT) which carries a dead- 
weight of 27,750 tons on 33ft draught and 600ft 
length between perpendiculars by 84ft beam by 44ft 
depth. There are thirty cargo oil tanks, one 
cargo pump room and electrical energy is supplied 
by two 500kW 60 c's turbine-driven alternators 
and one 75kW diesel-driven alternator. Propul- 
sion is by a single set of compound, double reduc- 
tion geared turbines of 12,500 service s.h.p. at 
100 propeller r.p.m. and steam is supplied at 
600 ib per square inch and 840 deg. Fah. by two 
oil-fired boilers. 





A deadweight of 18,050 tons is carried by the 
** Violetta ’’ (RIGHT) which measures 525ft length 
between perpendiculars by 71ft beam by 39ft 3in 
depth and has a summer draught of 30ft din. The 
ship was built by the Furness Shipbuilding Com- 
pany, Ltd., for Santiago Sociedad Armadora S.A. 
of Panama, and has twenty-seven cargo oil 
tanks. There are three 700 tons per hour 
turbine-driven centrifugal cargo pumps and 
three 150 tons per hour vertical duplex 
stripping pumps. The generating plant consists 
of two 325kW steam-driven generators and 
one 100kW diesel-driven generator and the 
ship is propelled at 154 knots by single shaft 
arrangement of Richardsons Westgarth double 
reduction geared turbines developing 7300 service 
s.h.p. at 100 propeller r.p.m. Two Foster-Wheeler 
**D”’ boilers supply steam at 450/b per square 
inch and 750 deg. Fah. 
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The *‘ Denby Grange ’’ (LEFT) was built for the 
Houlder Line, Ltd., by Hawthorn Leslie (Ship- 
builders), Ltd., and the ship has a length overall of 
557ft by 72ft beam by 3%ft depth and a deadweight 
of 18,000 tons. _ The accommodation is air con- 
ditioned. The twenty-seven cargo oil tanks are 
served by three turbine-driven Worthington 
Simpson centrifugal pumps and three Thom, 
Lamont vertical duplex stripping pumps in the 
main pump room. Two 500kW, 440V, 60 c/s 
geared turbine-driven alternators, one working 
and one standby, and one 210kW diesel-driven 
alternator supply the electric power. The pro- 
pelling machinery consists of a single set of Haw- 
thorn Leslie double reduction geared turbines 
developing 8250 maximum s.h.p. and taking steam 
at 500 Ib per square inch and 800 deg. Fah. from 
two Foster-Wheeler ‘‘D’’ watertube boilers. 





The B.P. Tanker Company, Ltd., took delivery of 
the ‘British Architect’’ of 34,500 tons dead- 
weight from the Wallsend yard of Swan, Hunter 
and Wigham Richardson, Ltd. The ship has a 
length between perpendiculars of 640ft, a breadth 
of 86ft and a depth of 49ft 3in and thirty cargo 
oil compartments which are served by three 
Drysdale 850 tons per hour turbine-driven 
centrifugal pumps and two horizontal stripping 
pumps. The accommodation is fitted with Ther- 
motank ventilating, heating and air conditioning 
system. Electrical power is supplied by two 
B.T.H. 600kW turbine-driven alternators and 
one Allen 156kW_ diesel-driven alternator. 
Wallsend Slipway and Engineering Company, 
Ltd., constructed the single shaft set of double 
reduction geared turbines of 15,500 maximum 
s.h.p. at 108 propeller r.p.m. and two Babcock 
and Wilcox ‘*Selectable Superheat’’ boilers 
supply steam at 600!b per square inch and 850 
deg. Fah. The company also completed the 
sister ship ‘* British Aviator.” 
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Harland and Wolff, Ltd., built and engined the ** Port Invercargill ’’ for the Port Line, Ltd. 


The ship 


measures 460ft length between perpendiculars by 65ft 6in beam by 41ft 6in depth and has accommodation for 

ten passengers. The five main holds are served by one 70-ton, four 15-ton, four 10-ton and six 5-ton derricks 

and one 3-ton electric deck crane. Three Allen 360kW diesel-driven generators and one 200kW free piston 

diesel-driven turbo-generator meet electrical requirements and propulsion is by a two-cycle, opposed piston diesel 
engine having seven cylinders of 750mm bore by 2000mm combined stroke 


more precise information. Another investi- 
gation completed was that into the methods 
of compensating for trunking openings in 
deck girder webs, and a report was prepared 
for member firms. Other tests put in hand 
included the ascertaining of the extent of the 
contribution to the pillaring of a ship made 
by swedged bulkheads. The 
investigations designed to expedite the 
development of aluminium alloy sections 
were given in a paper entitled ** Tests on 
Light Alloy Stiffener Sections,” and read by 
M. N. Parker, B.Eng., and K. V. Taylor, 
B.Sc. (Eng.), before the North East Coast 
Institution of Engineers and Shipbuilders. 
Improving the standard of sound insulation 
between adjacent cabins in passenger ships 
in order to remove as far as possible the 
nuisance caused by the transmission of noise 
was the object of an investigation carried out 
at the N.P.L. for the Association. Various 
treatments were tested and the results were 
discussed at conferences held at Newcastle 
and Glasgow, at which shipowners, as 


associate members, attended. By the end of 


the year, fundamental work on the vibration 
of ships’ panels was practically completed at 
Bristol University, while theoretical work on 
aspects of entrained water effect on hull 
vibrations was the subject of work at King’s 
College, Newcastle. Meanwhile, observations 
were made on ships experiencing trouble 
from this source or on ships in which vibra- 
tion was induced by the Association’s exciter. 
Propeller excited vibration also received 
preliminary attention and a panel was 
formed to draw up a programme of work. 

In that section of the work dealing with 
ship machinery, nuclear developments have 
been covered already; however, outside 
matters relating to steam and gas turbines, 
which are the concern of Pametrada, the 
Association continued with research directed 
towards the improvement of other prime 
movers. Experimental work, in association 
with the Imperial College, London, was 
carried out in an attempt to verify mathe- 
matical methods for calculating stresses in 
high temperature and pressure steam lines. 
Results to date on a two-dimensional system 
anchored at two points indicated a reasonable 
degree of correlation between bending 
moments and stresses, as observed and as 
calculated. 

To obviate the nuisance of smoke and 
smuts which descend on the decks, largely 
as a result of the adoption of funnels of 


results of 


greatly reduced height, wind tunnel tests 
are essential at the design stage, particularly 
for passenger liners. Work on this problem 
was compieted by B.S.R.A. and from the 
data now available it is possible to assess 
whether the combined design of funnel and 
superstructure is satisfactory. The B.S.R.A. 
Graviner oil mist detector, which indicates 
when there is a dangerous concentration of 
oil mist in the crankcase, completed tests 
and the instrument is now available com- 
mercially. Another research item completed 
was an investigation at the Safety in Mines 
Research Establishment, into the efficiency 
of gauze flame traps. 


The British Ceramics Research Associa- 





Steam bearing fitted to the Pametrada S.G.B. turbine 


tion again collaborated with B.S.R.A. and 
put in hand work to measure the tempera- 
tures in service at the face of quarl blocks 
in order to specify performance require- 
ments. Ventilation of cargo spaces formed 
part of the programme of work at the Royal 
College of Science and Technology, Glasgow, 
and the efficiency of several designs of ven- 
tilator heads was investigated. Other asso- 
ciated research schemes covered the siting 
of ventilators, and the development of a 
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method for measuring low air velocities and 
the resistance in air delivery systems. 

A paper entitled “* Natural Circulation 
Investigations on an Experimental Two-Tube 
Boiler’? by A. M. Laird, B.Sc., Professor 
A. W. Scott, B.Sc., Ph.D. and Professor 
A. S. T. Thomson, D.Sc., Ph.D., and read 
before the North East Coast Institution of 
Engineers and Shipbuilders, gave the results 
of work carried out on the experimental 
boiler at the Royal College of Science and 
Technology. Besides completing work on 
heat transfer in condenser tubes, the heating 
of high viscosity oils by natural convection 
was investigated and the work completed 
for double bottom tanks, while the problem 
as related to cargo oil tanks continued to be 
studied. Marine engineers, owing to circum- 
stances, have lacked information on the 
fatigue strength of bolts and studs and, to 
remedy this in part, the Association com- 
pleted an investigation into the effect 
obtained by rolling the threads, on the fatigue 
strength of mild steel bolts. On the question 
of the corrosion fatigue of water-cooled 
pistons a report from the Royal College, 
Glasgow, was issued to members on the tests 
using proprietary oil inhibitors and chemical 
inhibitors. In addition to hull vibration, 
machinery vibration received consideration 
and an investigation into the axial vibration 
frequencies On a twin screw ship was started 
with a view to checking the validity of 
calculations predicting frequencies in 
another ship. The stiffness of thrust blocks 
was another investigation initiated. 

In that part of the programme dealing 
with ship performance, research has enabled 
a method to be devised for estimating the 
effect on shaft horsepower, for a given speed, 
of weather and the deterioration of the 
surfaces of the hull and propeller. Relevant 
service data are being obtained from a number 
of ships engaged in normal trading. Another 
item which was con- 
tinued was the checking 
4 of ship performance 

after a period in service 
and making a com- 
parison with the trial 
results, the tests being 
made before and also 
after dry docking and 
cleaning. Determina- 
tion of the wind 
resistance of a pass- 
enger liner was made 
by means of tests in a 
wind tunnel and it is 
expected that the results 
will assist in the analysis 
of trial data and also in 
assessing mooring and 
towing forces. Similar 
work was planned for 
a trawler and a cross- 
channel vessel. During 
the year additional 
results were added to 
those already collected 
as part of the pro- 
gramme dealing with 
the correlation of 
model and ship trial 
data and carried out jointly with the Ship 
Division of the N.P.L. All results were 
re-analysed to conform with the ship model 
correlation line agreed at the International 
Towing Tank Conference held at Madrid in 
1957. 

The latest report available on the activities 
of the Parsons and Marine Engineering 
Turbine Research and Development Associa- 
tion recorded that member firms had 
received fourteen reports and that thirteen 
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contract reports had been forwarded to the 
Admiralty, while eleven had been issued to 
private firms. Another announcement made 
was of the decision to install permanent steam 
raising equipment for the testing of merchant 
ship machinery. A design was initiated for a 
prototype plant for advanced steam condi- 
tions for development using the new facility ; 
the power is to be 22,000 s.h.p. and steam 
conditions at the turbine inlet 800 Ib per 
square inch gauge and 1035 deg. Fah. 

The steam turbine design section dealt with 
seventy-three main projects and completed 
basis plans for four important installations. 
Pametrada designed machinery, representing 
more than 500,000 s.h.p., was installed in 
forty-one ships including two sets designed 
for 14,000 s.h.p. in ordinary service but 
with a large by-pass fitted to admit steam 
at the eighth stage of the h.p. turbine to 
produce 22,500 service s.h.p. The accept- 
ance trials of about half of the ships were 
attended by the staff. Considerable theo- 
retical and experimental work was carried 
out on disc vibrations with particular refer- 
ence to high-speed discs for single-flow |.p. 
turbines of high power. The gearing design 
section dealt with inquiries for various 
classes of reduction gear units, including the 
Pametrada reversible hydraulic transmission 
line, and the automatic clutch suitable for 
cruising turbine operation was further 
developed. The prototype grinding head 
for a 30/90in gear grinding machine success- 
fully completed a second series of tests 
covering more than 400 hours’ running. 

Owing to the recession in shipping, work 
on a 3000 s.h.p. gas turbine was stopped after 
the design had made considerable progress, 
but four inquiries were received for turbines 
to operate with free piston gasifiers, the 
powers varying from 3000 to 6000 s.h.p. 
There was increased interest in unidirectional 
turbines with hydraulic reversing transmission 
and a number of such schemes were put 
forward. Turbines have now been designed 
with a rotor blade profile specifically designed 
for free piston installations which will about 
double the power from a given size of turbine 
compared with present designs. 

The re-erected 3500 s.h.p. gas turbine 
went on trial and, after completion of com- 
pressor proving, runs were made on residual 
fuels with additives. The |.p. compressor 
has given higher efficiency after reblading 
and using a different vortex flow which 
largely overcame earlier mis-matching 
troubles, while in blading the new hp. 
turbine rotor “ gates” were eliminated by 
using self-locking wedge pattern split packers. 

A preliminary test programme was started 
on the single-stage air turbine and adjust- 
ments made while proving runs were made 
on the high-speed wind tunnel. The liquid- 
cooled gas turbine was run up to an inlet 
temperature of 2100 deg. Fah. without a 
hitch. Tests were continued with the heat 
exchanger using Vanilla fuel with additives 
and examinations made. First reduction 
gear trials (A.V.G.R.A.) continued with the 
loading of the “astern” and “ahead” 
tooth flanks in steps of 1000 h.p. from 
12,000 h.p. up to 24,000 h.p. for the former 
and directly to 22,000 h.p. for the latter. Trials 
on a second set of Pametrada gears were 
completed and trials on a third set com- 
menced. Further investigations were made 
of high-pressure steam and water lubricated 
bearings and to gain experience an S.G.B. 
turbine was converted to run on 700 Ib per 
square inch steam bearings, one of which we 
illustrate. Full-scale trials were completed 
on the Hawthorn-Leslie double casing h.p. 
turbine and nozzle leakage eliminated. 

(To be continued ) 
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Medium Size Oil Firing Units 


RR BCENTLY Urquhart’s (1926), Ltd., of 
5, Wadsworth Road, Perivale, Middlesex, 
has been engaged in the design and development 
of a range of oil firing units for use with boilers 
in the 500,000 to 3,000,000 B.Th.U per hour 
range, and to that end has collated data gained 
from thirty years of experience in the production 
of oil burners. The data has been analysed and 
applied to producing a technically and economic- 
ally correct answer in terms of the fuel to be 
burned, basic equipment required and other 
variables for the particular range of application. 
These studies have produced a specification 
which has been equated to a combination of 
medium pressure air atomisation, natural draught 
and a light grade residual fuel oil. Translation 
of theory into practice has produced a new 
MacFire series of Oil Firing Units in which 
noise level problems have been solved together 
with those of installation and first costs. 

The neat and compact units consist of a glass 
fibre resin bonded free standing cabinet, housing 
the controls, a boiler front. assembly also 
housed in a glass fibre cover, and an intercon- 
necting set of air and fuel pipes. This two-unit 
arrangement breaks away from the company’s 
more usual three unit system, but it is con- 
sidered adequate to maintain the flexibility and 
versatility of the older system as well as improv- 
ing performance in a functional sense. The 
range consists of seven units as follows : 


Maximum fuel Boiler rating, 


Model No rate, B.Th.U. per 
Ib per hour hour 

Mac. |! | 36 450,000 
Mac. 2 50 630,000 
Mac. 3 72 900,000 
Mac. 4 86 1,100,000 
Mac. 5 115 1,450,000 
Mac. 6 180 2,300,000 
Mac. 7 260 3,300,000 


Numbers 5, 6, and 7 are fitted with a stage 
start device which allows the unit to burn at 
half rate for a few seconds while the fuel is 
brought up to full rate smoothly and safely. 
The equipment conforms with B.S.S. 799 and is 
suitable for use with fuel oil with a nominal 
viscosity of 200 seconds Redwood No. 1. 

The control cabinet, shown in our illustration 
with cover removed, contains an electric motor 
which drives an air compressor, fitted with an 
air intake silencer, and is directly coupled to a 
volumetric metering pump. The latter has hand 
adjustment and may be set to suit the particular 
fuel rate required irrespéctive of fuel tempera- 
ture, suction or pressure heads. There is a built- 





Control unit, with glass fibre cover removed, showing 
electric motor, compressor, metering pump and heat 
motor 


in fuel filter and a pneumatic cut-off valve which 
safeguards the flow of oil in the event of air 
pressure failure. The focal point of the control 
system wiring is a printed circuit to which is 
linked the electric motor starter, a heat motor 
which controls the cycle of operations and the 
flame failure relay circuit. 

Within the boiler front assembly is a radiation 
toe heater and a built-in 40W or 75W heater 
which provides a small reservoir of preheated 
fuel for instant starting from cold. There is an 
automatic pull-back device which withdraws 
fuel from the atomiser orifice to prevent dribble 
on shut down and a built-in photo-conductive 
cell, for flame failure control, which eliminates 
the conventional amplifier section and energises 
the relay in the cabinet. The boiler front 
assembly cover serves aS an attenuator and 
effectively suppresses the high noise level 
inherent in medium pressure air systems. 
Preheating is achieved within the burner by 
flame radiation through a toe of aluminium 
alloy. Thus except for the low power pilot 
heater no line heater or other auxiliary 
device is used so that practically no preheating 
costs are involved. 

The company has been studying atomisation 
problems for many years and considers the twin 
fluid atomiser is the best for oil firing and that a 
surface mean drop size of 60 microns is best for 
combustion. Although 200 seconds fuel, when 
heated to the correct temperature, has approxi- 
mately double the kinematic viscosity of gas oil, 
and a few degrees drop in temperature can 
treble the viscosity, fine atomisation is achieved 
by the Medium Pressure Air System with air at 
between 6 1b to 8 lb per square inch gauge and 
oil at a very low pressure. In addition to break- 
ing up the oil the air, because of its injector 
effect, provides the equivalent of forced draught 
and also controls combustion conditions to give 
flame stability such that turn-down ratios of up 
to 10 to 1 are possible without change of air 
pressure. Oil is supplied steadily and in the 
exact quantity required by the company’s meter- 
ing pump which provides volumetric control 
within 2 per cent at any pressure or suction head. 

The operational sequence consists of switching 
on, which causes the solenoid pattern heat motor 
to be energised. The solenoid drops slowly, and 
this delayed movement allows sufficient time for 
the boiler to be purged by natural draught 
before the solenoid contacts the ignition switch 
point and then, after a further short interval, 
the starting contactor. Contact with the latter 
starts up the compressor motor which drives the 
metering pump through a mechanical link. 
Atomising aircomes on about three to four seconds 
before the oil. In the boiler front housing the 
pneumatic diaphragm pull-back device with- 
draws fuel from the atomiser orifice on shut 
down, and when air pressure is restored the oil 
can pass through to the burner. A built-in photo- 
conductive cell warns of flame failure and 
energises a relay in the cabinet unit so that the 
equipment automatically goes through the 
starting cycle. Should ignition not be achieved 
then the plant goes into lock-out, so that the 
original cause of flame failure must be corrected 
before the plant can be started again. Failure 
of the air supplies also shuts the plant down. 

While inspecting the new range of oil units the 
opportunity was taken to see some of the work 
going on at the Perivale works. A small burner 
consuming 4 pint of oil per hour and using air 
at 1 lb per square inch was demonstrated, the 
oil being supplied under gravity at a head of 2ft. 
Also shown in operation was the production of 
water gas of 120 B.Th.U. per cubic foot at a 
temperature of 1100 deg. Cent, while on an open 
air test a burner showed that a 10 to 1 turn- 
down could be achieved. In the pump test 
house various designs and sizes of pumps were 
on view and also a test panel which records all 
aspects of oil burning. One of the new oil- 
firing units was seen operating in the boiler 
house and demonstrations of the starting 
sequence were carried out and the efficiency of 
the boiler front cover as a sound attenuator was 
noticeable. 








Jan. 9, 1959 





THE ENGINEER 


SHORTER REPORTS 





Barking Flyovers 


Many of our readers will probably be familiar 
with the railway reconstruction scheme at Bark- 
ing, since it was described in THE ENGINEER of 
March 28 last, and illustrated only last week in 
Plate 3 of our annual pictorial review, when 
various railway modernisation works were 
depicted. On Monday last, the Eastern Region 
of British Railways invited the press to see the 
progress of the scheme ; the occasion was that 
of the first train passing over the main flyover, 
one track of which is completed. This structure 
when completed will carry the two tracks of the 
St. Pancras to Tilbury line over the other four 
tracks at Barking. 

The single track flyover for the “ up” under- 
ground line and the corresponding ‘“ dive- 
under ’’ on the other side of Barking station are 
still under construction, and these works. 
together with the rest of the scheme, will all be 
completed towards the end of the year. About 
70 per cent of the work has now been completed. 
The scheme is noteworthy for the way in which 
construction has been adapted to the dominating 
needs of traffic. The lines havé been kept open, 
virtually without interruption, by a complicated 
sequence of construct- 
ional stages starting with 
new tracks on the two 
edges of the existing com- 
plex of tracks, station 
and crossovers, and 
gradually working in- 
wards, and shifting the 
traffic to temporary or 
permanent lines already 
constructed. The com- 
plete scheme is equally 
characterised by the 
dominance of traffic con- 
siderations, for the 
double crossing of the 
“up” underground line 
serves solely to allow 
direct exchange of pass- 
engers between the “up” 
underground and main 
lines at Barking Station. 
The heavy traffic at 
Barking is considered to 
justify these measures, 
and very much improved 
working is expected 
when the scheme is com- 
plete. It is under the 
direction of the Eastern 
Region’s chief civil engineer, Mr. A. K. Terris, 
the main contractor being W. and C. French, 
Ltd. 


Radar Demonstration Unit 


IN November of last year Decca Radar, Ltd., 
introduced its new range of radar units named 
the D.7 series, and which were described in THE 
ENGINEER of November 14, 1958. To demon- 
strate the equipment in Europe a mobile unit 
has been constructed and consists of a special 
body built on a Commer 5-ton chassis. Within 
the cabin, which has a separate entrance lobby, 
are two D.7 marine radars, namely marks 
TM 909 and D 404, on the offside while on the 
near side area Marine Track Plotter and a mark V 
Decca Navigator. The transceivers are mounted 
on the forward division. There is one aerial 
installation to serve both radar sets and it is 
mounted on a hydraulic mast which allows the 
scanner to be lowered and stowed at roof level 
when not in use. A wave guide change-over 
switch is employed and this selects either the 
75kW transmitter of the TM 909 or the 20kW 
transmitter of D404 units. Power is derived 
from the vehicle’s main engine which drives an 
underslung SkW d.c. generator which feeds 
motor-driven alternators, there being a 1250V 


machine for the TM 909, a 420V machine for 
the D 404, and a small alternator for the navi- 
gator equipment. The vehicle, named “ Polaris,” 
will give demonstrations under practical condi- 
tions and will tour Europe as widely as possible— 
especially those parts which cannot be reached 
by the company’s demonstration yacht “ Navi- 
gator,” which has been extensively refitted and 
will sail for European ports in April. 


Lapping Attachment for Face 
Milling Cutters 


AN attachment for lapping in situ the teeth of 
milling cutters whilst they are mounted on a 
machine has been developed by Alfred Herbert, 
Ltd., Coventry. With this method of lapping 
the teeth of a cutter in its operative position on 
the machine spindle, it is stated that any inaccur- 
acy in the spindle and cutter is corrected relative 
to the movement of the machine table and the 
face of the cutter. In face milling operations it 
ensures that a truly flat surface and fine finish 
are imparted to the workpiece. 

In the accompanying illustration the attach- 
ment can be seen in its operative position on the 


Attachment for lapping face milling cutters in sita on horizontal or 


vertical milling machines 


table of a horizontal milling machine with an 
inserted tooth cutter. The lapping head assembly 
is rotatably mounted on a bracket on a slide on 
a rigid column through which vertical adjust- 
ments are made. The head can be swung on the 
slide to adapt the attachment for use on either 
vertical or horizontal milling machines. Through 
the swivel mounting the head can also be 
adjusted up to 10 deg. either side of the vertical 
or horizontal position to set the lapping wheel in 
accordance with the clearance angle required on 
the teeth. A second bracket in the head mount- 
ing assembly can be moved through a micro- 
meter thimble to set the dish angle of the teeth. 

The second bracket, carrying the main lapping 
head and its drive, is mounted on ball bearing 
pivots on which it can be oscillated. The lap- 
ping wheel spindle is driven through a rubber 
belt by an electric motor, and on it provision is 
made for mounting the lapping wheel at either 
end in accordance with the requirement for 
horizontal or vertical cutter lapping. The 
spindle is quill mounted and through this quill 
small feed increments can be made to the lap- 
ping wheel with reference to a micrometer dial. 
An indexing finger for the cutter is situated just 
in front of the diamond wheel, and the lapping 
operation is effected by oscillating the head 
using a short ball-ended lever at the top. 


Electronic Level Controller 


Detection of the change in capacitance to 
earth of a stationary insulated electrode is the 
basis of the “ Pneutronic”’ on/off liquid ‘evel 
controller, type PLIB, introduced by Fielden 
Electronics, Ltd., Wythenshawe, Manchester. 
This instrument is designed to control the level 
of any liquid or granular solid where the valve 
or other regulating device is air-operated. 

When the tank is empty, the electrode has a 
certain electrical capacitance to earth but as the 
level of materiai rises, the capacitance increases 
because of the difference in dielectric constant 
between the material and air. The relative values 
of this capacitance and that of a preset variable 
capacitor determine whether or not the circuit 
with which they are associated oscillates. When 
the material in the tank rises to the desired level, 
the circuit oscillates and a d.c. signal is fed to a 
small electrically-operated shuttle valve which 
then either allows air to pass to the control 
valve or reduces the control valve air pressure to 
atmospheric, depending on whether direct-acting 
or reverse-acting operation is desired. 

The electronic circuit uses transistors through- 
out and forms a completely sealed plug-in unit 
which can be changed in a matter of seconds. 
A 12V dc. electrical power supply is required, 
and a supply of clean, dry air at 17 Ib to 20 Ib per 
square inch. 


Road Gritting Equipment 


To provide a ready means of gritting roads 
during icy weather conditions, using standard 
tipping vehicles normally engaged on general 
duties, a quickly installed and readily removable 
self-contained gritting equipment has been intro- 
duced by A.C.E. Machinery, Ltd., Pordern Road, 
London, S.W.2. 

Twin plate spinners in the spreader assembly 
are driven at up to 700 r.p.m. by a chain through 
a bevel gearbox from a 1 h.p. Villiers air-cooled 
petrol engine mounted on a side platform. The 
engine speed is remotely controlled from the 
driver’s cabin of the vehicle so that the range of 
grit distribution can be varied when the machine 
is travelling. A hand-operated gate can be set 
to provide a fine or a heavy spread, and a metal 
cowling prevents grit being thrown above spinner 
level. It is stated that the equipment is capable 
of spreading a thick carpet of grit up to 18ft wide. 





Removable road gritting equipment fitted to a 
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Automatic Panel Sizing Machine 


AN automatic panel sizing machine for squar- 
ing in one operation all four sides of chip- 
board, hardboard, plywood, or other panels, is 
now being produced by Thomas White and Sons, 
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platform can be automatically located to receive 
the pallet and load at either floor level or any 
intermediate setting to suit a fork lift truck. 
After loading, the automatic operation of the 
elevator is initiated by manually operated push- 
button, and a constant feeding level is main- 


Panel sizing machine with a panel held in position by compressed air clamps 


Lid., of Laighpark, Paisley, Scotland. On this 
machine, panels are rigidly clamped and the 
longitudinal and transverse saws move on 
accurately aligned guide beams to saw single or 
multiple panels up to a total thickness of 2in. 

An automatic elevator can be supplied with 
the machine to load the panels, and sawn panels 
are automatically ejected on to a moving con- 
veyor. 

The machine, shown in our illustration above, 
comprises a rigid, all-steel frame on which are 
mounted four sawing units, two heads operating 
above and two below the panel. The beams on 
which the sawing heads travel .are built up of 
rolled steel channels, fabricated by welding and 
incorporating accurately machined guides. Two 
of the beams—one longitudinal and one trans- 
verse—are adjustable to accommodate different 
panel sizes. In each sawing head the spindle is 
driven by multiple “V~’ belts from 74 hp. 
totally enclosed fan-cooled motors. Ball bearing 
rollers, mounted where necessary on eccentric 
spindles for easy adjustment, give smooth traverse 
of the saw carriages on their guides. A 1-3kW 
reversing motor provides the traverse drive of 
each sawing head through a roller chain and 
worm reduction gear. The motion of the heads 
is controlled by adjustable stops actuating roller 
limit switches, push-button control of heads 
and traversing gear being also provided. 

The panel support table is of rolled steel fram- 
ing with bars which are adjustable to suit different 
panel sizes. Stops are provided to locate the 
panels in position on the table before they are 
clamped by air-operated cylinders carried from 
the superstructure above the panel. The auto- 
matic working cycle commences as soon as each 
panel or group of panels is loaded on to the 
machine table and brought against the locating 
stops. In the following sequence of operations 
the panels are positioned and clamped and the 
cutting stroke of the longitudinal saws commences, 
followed by that of the transverse saws. When 
the transverse saws have completed forward 
travel they dwell until the longitudinal saws 
complete their traverse and the air clamps 
retract. The longitudinal saws then return to 
their starting position and the sized panel is 
automatically ejected from the machine before 
the transverse saws return to the starting position. 

The automatic panel elevator which can be 
supplied as extra equipment is arranged to carry 
stacks of panels, generally on pallets. The 


tained by a limit switch. Once the complete 
load of panels has been transferred, a second 
limit switch is actuated to lower the platform to 
loading level, a third limit switch stopping the 
platform at the pre-set level. 


Vertical Milling Machine 


A VERTICAL milling machine of swivelling 
turret construction introduced by Balding 
Engineering, Ltd., Beaver Works, Bessemer 
Road, Norwich, has been adapted for a wide 
range of light machining by the various adjust- 
ments made possible to the spindle head. As can 


Swivelling turret vertical milling machine 
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be seen in the accompanying illustration, the 
spindle head and its drive are carried on a 
cylindrical ram in the turret. This enables the 
distance between the spindle axis and the face 
of the column to be adjusted from 34in to 
9jin, and the turret to be swung up to 90 deg. 
on either side of the centre line of the machine. 
The head assembly can also be turned in the 
turret to set the spindle axis at any angle up to a 
horizontal position on each side. 

The 28in by 6in table of the machine has a 
longitudinal traverse of 15in and a cross traverse 
of 74in with a vertical adjustment of 13in through 
the knee. In addition to the hand longitudinal 
traverse the table is arranged for power move- 
ment. For this power traverse a '/) h.p. 
motor drives through a gearbox which can be 
supplied in two ranges to give feeds of either 4in 
to 44in or lin to 9in per minute through pick-off 
gears. 

The spindle nose is bored No. 30 L.S.T. The 
spindle itself is driven by a } h.p. motor through 
a five-step idler pulley and the seven speeds 
available range from 200 to 3600 r.p.m. A quill 
in which the spindle is carried on taper roller 
bearings incorporates a rack, through which 
vertical feed to a maximum depth of 3in is 
transmitted by machine cut gearing. At the end 
of the feed stick the quill is automatically returned 
by spring loading. 


Aluminium Gratings and Treads 


THE strength, durability and lightness of 
aluminium gratings and treads have resulted in 
their widespread use in the marine industry for 
catwalks, gangways, stairs, ladders, &c., and for 
some time an extruded aluminium grating known 
as “ Alaflor”’ has been made in this country by 
Archibald Low and Sons, Ltd., of Glasgow. 
This grating is supplied in rectangular and square 
punched and plain, unpunched, forms. The 
grating panels are formed by welding together 
6in wide extrusions and banding the open ends 
with aluminium alloy flat bars. 

In the gratings the provision of longitudinal 
serrations and a raised tip at either end of the 
punched pattern prevents forward or sideways 
slip, whilst the hazards presented by ice forma- 
tion are reduced, as snow is pressed through the 
apertures to maintain the anti-skid properties. 
The large open area of a grating surface reduces 
wind resistance and gives adequate visibility and 
passage of light and air. The spark-resisting 
properties of aluminium are advantageous when 
an installation is close to highly inflammable 
materials or in potentially dangerous atmo- 
spheres. 

Aluminium alloy grating is stated to be 
approximately half the weight, per square foot, 
of a steel installation of equivalent strength. 
Plain, rectangular or square punched pattern 
grids are manufactured in depths from jin to 
2in, and treads are made in widths from 3in to 
Yin, with spans up to 48in. When installing such 
gratings insulation against bi-metal corrosion 
between the aluminium and mild steel members 
is provided and the fixing bolts are made from 
stainless steel or cadmium-plated steel, according 
to the location of the installation. 


Adaptable Vehicle Heater 


A LARGE heat exchanger intended to demist the 
extensive windscreens of modern commercial 
vehicles has been introduced by the Clayton 


Dewandre Company, Ltd., Titanic Works, 
Lincoln. The heater has four removable panels 
on the output end ; normally one of these will 
have an adjustable flap to control the supply of 
hot air direct to the cabin, and the remaining 
three can have either no, one, or two outlets to 
demister nozzles. The heater, which is roughly 
an 8in cube, yields 9000 B.Th.U. per hour at a 
temperature difference (engine coolant above 
ambient) of 120 deg. Fah. and 11,250 B.Th.U. 
per hour at 150 deg. Fah.: these figures will, 
clearly, be reduced if it is used as a recirculating 
rather than a fresh air heater. The electric fan 
has a nominal throughput of 105 cubic feet 
per minute. 
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Industrial and Labour Notes 


Changes in Wage Rates 

The Ministry of Labour has stated 
that, in the eleven-month period January to 
November last year, changes in wage rates 
in the United Kingdom resulted in an 
aggregate increase of £3,230,700 in the 
weekly full-time wages of 10,614,000 work- 
people. In the comparable period of 1957, 
there was a net increase of £5,175,000 in the 
weekly full-time wage rates of 12,119,000 
workpeople. At the end of last November, 
the index of rates of wages (January 31, 
1956=100) stood at 116 for all workers, 
compared with 112 a year earlier. 

During the month of November, changes 
in wage rates reported to the Ministry 
resulted in an aggregate increase of about 
£175,000 in the weekly full-time wages of 
608,000 workpeople, and in a decrease, 
aggregating £200, for 1500 workpeople. The 
decreases, of course, operated under sliding 
scale arrangements based on the official 
index of retail prices. The principal increases 
were to people employed in the motor vehicle 
retail and repair trade, non-skilled workers 
in Government industrial establishments, 
merchant seamen and workers in Admiralty 
dockyards and establishments. Minimum 
hourly rates in the motor vehicle retail and 
repair trade were increased by 2d. for skilled 
craftsmen, by |}d. for semi-skilled and other 
male workers, and by 14d. for women. 
Non-skilled workers in Government indus- 
trial establishments received increases of 4s. 
a week (London) or 3s. (Provinces) for men, 
and of 3s. 4d. or 2s. 6d. for women ;_ these 
increases were retrospective to the beginning 
of October. Increases of 7s. 4d. a week for 
skilled, 6s. 8d. for semi-skilled and 6s. for 
unskilled dockyard-rated grades were granted 
to employees at Admiralty dockyards and 
establishments ; these increases were retro- 
spective to October 6. 


Overseas Trade 


The Board of Trade says that the 
improved trend of United’ Kingdom exports 
was well-maintained in November. The 
final figures for the month show that the 
value of exports was £291 million, which was 
£24,000,000 above the October total. The 
rise in exports in November combined with 
the seasonal fall in imports (the month’s 
total was £313 million) resulted in a reduc- 
tion of the visible trade deficit from 
£49,000,000 to the low figure of £9,100,000. 

Compared with 1957, exports in 1958 were 
2 per cent lower from January to May, 7 per 
cent lower between June and August, 2 per 
cent lower in September and October, and 
14 per cent higher in November. These 
movements, the Board of Trade suggests, 
partially reflect the fact that exports were 
still rising during the first three quarters of 
1957 before declining in the final quarter of 
that year. Account must also be taken of the 
fact that deliveries of ships to overseas buyers 
have been irregular ; in the latter months of 
last year they were heavy after being low in 
the early part of the year and in 1957 it was 
the other way round. But when allowance is 
made for these factors, the Board of Trade 
claims considerable export improvement in 
the last quarter of 1958. 

The £24,000,000 increase between October 
and November was spread over a number of 
markets. There was only a small increase 
over the high level achieved in October of 
exports to North America, but there were 
substantial increases in exports to South 
Africa and China and some increase in those 


to most Western European countries, the 
Middle East, Brazil, Japan and the U.S.S.R., 
as well as to East and West Africa, New 
Zealand and Ceylon. 
however, declined. Surveying the situation 
generally, the Board of Trade comments that 
the improving trend in recent months has 
been due mainly to a marked acceleration in 
the growth of exports to the U.S.A. and to a 
checking of the sharp decline in shipments to 
primary producing countries, both sterling 
and non-sterling, which began last spring. 
Big deliveries of ships and aircraft in October 
and November to certain countries in that 
group helped, though, as yet, it is too early 
to conclude that the downward trend has 
definitely ended. The decline in exports to 
Western Europe has eased in recent months, 
but exports to the non-sterling O.E.E.C. area 
in October and November were still 6 per 
cent below those of a year earlier. 


Public Investment 


The information division of the 
Treasury has published in its Bulletin for 
Industry some interesting particulars about 
the movement in recent years of public 
investment. Total fixed investment in 1957, 
it is stated, at £3,402 million, was roughly 
five times as great in value as in 1938 and 
about half as big again in volume. Within 
the total, the value of public investment was 
about seven and a half times as great. Less 
than half this increase was due to the transfer 
of some industries from the private to the 
public sector. Rather more than _ half 
resulted from the growth in activities already 
carried on in the public sector before the war 
or newly developed since, as for example, 
nuclear energy. 

It is pointed out that, since the war, total 
fixed investment has grown very much faster 
than the gross national product. Accordingly 
its share of gross national product, which was 
124 per cent in 1938, had risen by 1948 to 
14 per cent, by 1951 to 15 per cent and by 
1957 to 174 per cent. Furthermore, since 
public investment has expanded significantly 
more than total fixed investment, its share of 
the gross national product has likewise 
expanded, from 4 per cent in 1938 to 64 per 
cent in 1948, 7 per cent in 1951 and 74 per 
cent in 1957. In 1938, the public authorities 
were together responsible for no more than 
30 per cent of total investment. There were 
then few public corporations and investment 
by central government was relatively small ; 
the predominant element was local authority 
investment, mainly in housing, transport, 
education and other services. By 1948, how- 
ever, public investment had risen to 46 per 
cent of the total and by 1951 to 52 per cent, 
the principal factor being the growth of 
public corporations. But, the Bulletin points 
out, over the last four or five years public 
investment, taken as a whole, has not shown 
the buoyancy of private investment. It was 
lower, in volume, in the three Years 1954, 
1955 and 1956 than in 1953 and in 1957 it 
was scarcely any higher than in 1953. By 
contrast, the volume of private investment in 
1957 was more than half as big again as in 
1953. Excluding housing, however, the rate 
of public investment has risen sharply each 
year since 1953. In 1957 it was about one- 
fifth higher in volume than in 1953, and in 
the first six months of last year it was 8 per 
cent higher than in the comparable period of 
1957. This rise, the Treasury says, was 
widely spread. The chief increases in 
expenditure between 1953 and 1957 were on 
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the railways, up 135 per cent ; schools and 
similar buildings, up 72 per cent ; electricity, 
up 47 per cent ; the coal mines, up 64 per 
cent ; postal, telephone and radio com- 
munication, up 48 per cent, and roads (includ- 
ing public lighting) up 167 per cent. 

Finally, the Treasury directs attention to 
the fact that public investment is now so 
large a part of total investment and of the 
national income that its movement consider- 
ably influences the growth and balance of 
the economy. But there are limits to its use 
as a stabilising device, by increasing it in 
time of deficient private demand and vice 
versa. First, the Bulletin states, while pre- 
war fluctuations on industrial and business 
activity had a “ rhythm” of seven or eight 
years, so that the necessarily rather slow 
changes in public investment could be 
regarded as possible correctives, post-war 
fluctuations have been shorter, more frequent 
and less severe. Secondly, most public 
investment is dictated by basic industrial 
requirements and by urgent social needs. 
Thirdly, most of the projects involved are of 
such a nature that it would be very costly and 
inefficient to stop and start them in response 
to short-term changes in the economic situa- 
tion. Nevertheless, it is asserted, there is 
some scope for flexibility, in short-term 
schemes which can be started quickly and 
completed within a year or eighteen months ; 
use is being made of them, at present, to help 
stimulate output and employment. 


Forging Press Contract 


A contract worth over £100,000 has 
been placed with Davy and United Engineer- 
ing Company, Ltd., by Brown Bayley Steels, 
Ltd., for a single cylinder four column 
1500-ton hydraulic forging press. It is 
stated that the press will be operated by a 
direct oil pump drive of ‘* Towler Elec- 
traulic ’’ design ; it is claimed to be the first 
application in this country of this kind of 
drive to a forging press of such a size. In 
addition the press will be equipped with 
automatic position control. The press, 
which is due to be delivered by the end of 
this year, will be installed in the Leeds Road 
works, Sheffield, of Brown Bayley Steels, 
Ltd. ; it is to be built at the Glasgow works 
Pes and United Engineering Company, 

td. 


British Tractors in the U.S.A. 


According to a study made recently 
by the Agricultural Engineers Association, 
this country’s second largest customer for 
agricultural tractors and spares is now the 
U.S.A. During 1958, the U.S.A. was buy- 
ing British tractors and spares at an annuai 
rate of £6,300,000, compared with 1957 
purchases of a little over £2,000,000. Figures 
published by the U.S. Bureau of Census 
show that, in one power range, one in ten 
tractors bought by American farmers was 
made in Great Britain, while in two other 
power ranges 40 per cent of the tractors 
produced in American factories were fitted 
with British made gearboxes and rear axles. 
It is claimed that American manufacturers 
are buying British equipment to the extent 
that 124 per cent of all American farm 
tractors sold in the U.S.A. now contain 
British components. A further fact elicited 
by the Agricultural Engineers Association’s 
study is that during the period 1950-57 total 
American tractor production was almost 
halved while that of Great Britain increased 
by 25 per cent. 
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STALINGRAD POWER STATION 


N important stage was reached in the 

hydro-electric development of the Volga 
when, on October 29, the dam of Stalingrad 
power station was closed. The station is 
now in operation with five sets, but eventually 
twenty-two identical sets will be installed 
with a combined capacity of 2580MW, and 
an annual generation of 14,000GWh from a 
mean flow of 8000 cumecs. Over half the 
power produced by the Stalingrad and 
Kuybishev stations will be transmitted to 
the Moscow area by a 400kV transmission 
line due to go into service in 1959-60. 
Its operational voltage will be raised to 
500kV by 1961, thereby expanding the 
capacity from 2000MW to 2500MW..  Trans- 
mission at 800kV d.c. is said to be planned. 
The cost of the Stalingrad scheme is stated to 
be in the region of 8 billion roubles. 

At Stalingrad, the River Volga is impounded 
by a dam, approximately 5km long, to give 
a maximum head of 26m. In this way, an 
artificial lake, 600km long and up to 40km 
wide, is being formed with an area of 3500 
square kilometres, or six times the size of 
Lake Geneva, although of lesser volume. 
(By comparison, the ‘“ Kuybishev Sea” 
covers 5000 square kilometres, with a head of 
24m. Installed capacity at Kuybishev is 
2100MW, the mean flow 7600 cumecs, and 
annual generation 11,300GWh.) 

The dam at Stalingrad passes over an 
island and comprises a 47m high and 3-4km 
long earth dam, the remainder consisting of 
a concrete section, totalling 6,300,000 cubic 
metres, which includes the power station, 
spillways and a double line of two-stage 
navigation locks. Most of the 130 million 
cubic metres of earth was filled hydraulically 
and faced with concrete slabs and crushed 
stone, to give protection from waves up to 
3m high. Spillways, crest gates and ground 
sluices in the turbine house are designed to 
discharge up to 64,000 cumecs, a quantity 
which is estimated to occur once in 1000 
years. A flood of 71,000 cumecs, which may 
be expected once in 10,000 years, could be 
accommodated by allowing a temporary rise 
in level. (A maximum discharge of 56,000 
cumecs was actually recorded in 1926.) 

The spillway section is 725m long and has 
twenty-eight openings, each 20m long and 
9m high, with vertical lift gates arranged in 
52m long blocks. On the downstream side, 
concrete aprons and energy dissipators in 
the form of pyramidal teeth are provided. 

The power station is formed by concrete 
blocks 60m long by 102m wide, each carrying 
a pair of turbine sets. Should differential 
settlement occur, the bitumen-filled joints 
between the blocks can be restored by melting 
the bitumen by means of steam coils. All 
the large structures are founded on sand, 
the turbine blocks at a depth of 27m 
below downstream water level, or 17m to 
19m below existing bed level. Special steps 
taken to give protection against scour and 
piping include the provision of curtains of 
sheet piles on the upstream and downstream 
sides of the spillway section, and of an 
extensive concrete apron downstream of the 
power house, resting on a filter of sand, 
gravel and crushed stone, and terminating 
in a stilling basin excavated in the river bed. 

The turbines are designed to work under a 
head of 15m to 26m, with full output and 
maximum efficiency at 19m. The 9-3m 


diameter, 62 r.p.m., runners are designed for a 
flow of up to 700 cumecs. In the power house 
are two 450-ton cranes, as well as a smaller 
20-ton crane, and 200-ton cranes are used 
for controlling the gates. 

Construction, which began in 1950, was 
with the aid of two large cofferdams, within 
which were situated two batching plants, 
respectively of 8000 and 4000 tons per day 
capacity. The two sites were connected by 
a four-line cableway with an hourly capacity 
of 4x 200 tons, supported from a suspension 
bridge of 872m span and having 130m high 
towers. For concreting and other construc- 
tion an elevated steel gantry was used which 
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REISSECK-KREUZECK HyYDRO-ELECTRIC 
SCHEME 


Last year saw the completion of the 
Reisseck-Kreuzeck hydro-electric scheme in 
Carinthia, after a construction period of ten 
years. The scheme has an installed capacity 
of 132MW and a mean annual generation of 
348G Wh (146-3GWh in the winter). Situated 
south of the Hohe Tauern section of the 
Central Alps, it combines two catchment 
areas, to the north and south of the River 
MOll, in the massifs of the Reisseck (2959m) 
and Kreuzeck (2702m), including regions on 
both sides of the watersheds characterised by 
these two mountains. Water is impounded 
at 1200m to 1300m sea level from a number 
of tributary streams of the rivers M6ll and 
Drau, in catchment areas of 70-83 square 
kilometres in the Reisseck region, and 
119-61 square kilometres in the Kreuzeck 
massif, and utilised in the main power station 
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Fig. 5—Diagrammatic layout of Reisseck-Kreuzeck power scheme (Carinthia). 
6:5+8.0+17-54+5x20=132MW. The maximum head of 1771m is the highest in the world. 


Total installed power is 
Total high 


level reservoir capacity=18 cubic hectometres, of which 6-3 cubic hectometres will be raised annually by 
pumping 


carried three lines of railway and a crane 
track on which, during the later stages, up to 
thirteen portal cranes were in operation, each 
capable of lifting 7-5 tons at 40m radius. 
In place of timber shuttering, extensive use 
was made of precast reinforced concrete 
slabs 6m x 2m x 8cm thick. 


HyYDRO-ELECTRIC POWER IN CZECHOSLOVAKIA 


Annual rainfall in Czechoslovakia averages 
1000mm: to 1500mm in the mountainous 
border regions and 500mm elsewhere, and 
occurs predominantly in the spring. Although 
some important streams originate in Czech 
territory, the comparative smallness of the 
country means that no rivers with really 
substantial water burdens are met with. 
Estimates of the amounts of total economic 
hydro-power are 10,000GWh to about 
16,000GWh, of which over 2000GWh are 
produced at present. By 1955, thirty-eight 
barrages retaining 990 cubic hectometres of 
water had been completed, of which eight 
barrages, totalling 737 cubic hectometres, had 
been built since the war. These include 
Orava (345 cubic hectometres, forming part 
of the Vah (Waag) Cascade), Slapy (270 cubic 
hectometres, on the Vitava), and Hnilec, near 
Dobsiné (11 cubic hectometres). Plans for 
1956-60 include a further twelve barrages, 
including, in Bohemia, Krino, Lipno, Flaje, 
Zermanice, Vir, Korycany, and Terlicko ; 
also two important dams at Mostiste and 
Jesenice, as well as three smaller structures. 
Altogether, sixteen artificial lakes are being 
created in Bohemia, totalling 470 cubic hecto- 
metres. 


at Kolbnitz in the M6ll valley, at 606-5m 
sea level, as well asin a small intermediate 
power station at Rieken on the Reisseck side. 
In addition, a number of small mountain 
lakes situated in a catchment area of 7-77 
square kilometres in the vicinity of the 
Reisseck peak, are used as pumped reservoirs. 

Our illustration, Fig. 5, shows the com- 
plete scheme diagrammatically. The run-of- 
river Reisseck stage (built 1947-50) has a 
maximum gross head of 678-5m. Here the 
waters of four streams are impounded by 
means of Tyrolese weirs and settling chambers 
and conducted to the surge chamber in steel 
conduits of 1-2m and 0-9m diameter laid in 
inspection galleries. An inclined shaft of 
2:2m diameter leads to the upper surge 
chamber at the surface. The single pressure 
penstock of 135m to 1:Om diameter is 
butt welded of ** Aldur 44” steel with 8mm 
to 27mm wall thickness, and fitted with two 
throttle valves at the valve chamber. The 
flow drives two single-wheel Pelton turbines, 
one laid out for 10,200 h.p. at 1-35 cumecs, 
750 r.p.m., the other for 28,500 h.p. at 3-8] 
cumecs, 500 r.p.m., which power two 10-5kV 
generators rated respectively at 9MVA and 
20MVA. This section comprises a 40,000 
cubic metres daily reservoir at Gondelwiese, 
8:5m deep and concrete-clad, fed by the 
Mihidorfer stream, and a 100,000 cubic 
metres weekly reservoir at Zandlacher Boden, 
in which are collected the Rieken, Géss and 
Schénanger streams, the last two being 
conducted from the far side of the massif by 
a 5770m long gallery. After utilisation in 
the Rieken power station, which is equipped 
with one 8MW set, the waters are combined 
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Fig. 6—Kolbnitz power station (124MW) of the Reisseck-Kreuzeck hydro-electric scheme, towards the 


Reisseck side. 
in the construction. 


On the left is the double penstock, on the right the lower stage of one of the cableways used 
In the highest section between Schoberboden and Muhldorfersee reservoir, both the 


pressure penstock and an inclined materials hoist are laid underground inside a gallery 


with those of the Kaponig and Zwenberger 
streams, involving galleries of 3280m and 
3300m in length and conducted through a 
1970m steel conduit to the junction with the 
1800m long steel conduit from the Gondel- 
wiese reservoir. 

At this point (about 1110m above sea level) 
is the Hattelberg pumping station, which has 
three eight-stage pumps, each laid out for 
7725 h.p., 0-45 cumec, and driven by a 
10kV, maximum 8200 h.p., 1500 r.p.m. 
synchronous motor. The suction side is con- 
nected to the run-of-river conduit, with a 
head of 140m behind it, the pressure side to 
the pressure penstock of the pumped storage 
scheme. This utilises the Grosser and 
Kleiner Miihldorfersee, Hochalpensee and 
Radlsee, as well as the natural inflow from 
two smaller lakes, aggregating 5 - 3 cubic hecto- 
metres, which by the construction of dams 
were increased to 18 cubic hectometres. Since 
the mean natural inflow amounts to 12 cubic 
hectometres the difference is available for 
pumped storage. Pumping consumes some 
27GWh per annum so that the net output 
from the whole scheme is 321GWh. 

The lakes are connected to the surge 
chamber by steel conduits laid partly in 
galleries totalling some 7300m, and partly 
in the ground. The single pressure pen- 
stock, controlled by two throttle valves, has 
a diameter of 1-35m to 1-Om and is butt 
welded from ** Aldur 47,” “* 52,” and ** 58” 
steel with wall thicknesses of 12mm to 55mm, 
in part reinforced by winding. The total 
gross head, between the level of the lakes 
and Kolbnitz power station (Fig. 6) varies 
between 1648-5m and 1771-5m, and is the 
largest head utilised at the present time. The 
penstock feeds two single-wheel Pelton tur- 
bines, each of 31,000 h.p. at 1-5 cumecs, 
750 r.p.m., powering two 25MVA, 10-5kV 
generators. 

For the Miihidorfersee dam a gravity 
design was chosen. The 425m long, 47m 
high dam is set out to a radius of 2630m, and 
is only 28m thick at the base (Fig. 7). In 
order to reduce the volume of concrete 
required to the comparatively low amount of 
154,000 cubic metres, the core is hollowed 
out at the base over a length of 140m. 


Because of the short annual building period 
at such a height, a method of construction 
was introduced using locally precast slabs 
for cladding the air and water face. These 
slabs then served as shuttering for the mass 
concrete. The Kreuzeck run-of-river stage 
uses a gross head of about 587-5m between 
a 185,000 cubic metres weekly reservoir and 
Kolbnitz. At the reservoir two conduits 
meet. One passes along the north flank of 
the massif and includes an 8200m-long 
gallery with five intakes, the other extends 
round the eastern and southern slopes, 
and has two galleries totalling 9360m 


Fig. 7—Grober Muhidorfersee reservoir (2370m above M.S.L.) with dam under construction. 


in addition to 6-3 cubic hectometres pumped 


storage. 


together with four principal intakes. Two 
single-wheel Peltons have been installed, 
each of 31,000 h.p. nominal capacity, 
maximum 4-5 cumecs, and 500 r.p.m. There 
are two 25MVA, 10-5k¥V generators. 


GERMAN INLAND WATERWAYS 


A long-term plan for improving the 
Federal Republic’s inland waterways was 
announced in August. Over the next six 
years, 2540 million DM. are to be spent, 
1600 million DM. of this amount by the 
Federal Government. The remainder will 
partly be covered by revenue from electric 
power generation. On coastal waterways 
416-8 million DM. are to be spent (99 per cent 
by the Federal Government). Annual revenue 
from the waterways is estimated at 60,000,000 
DM., so that the remainder of some 370 
million has to come from public funds and 
loans. Four-fifths of the project deal with 
canals. The Dortmund Ems canal will be 
deepened to 2:5m by next April so that it 
can be used by ships up to 1200 tons gross. 
A new shiplift is to be completed by 1960. 
The Mitteilandkanal is to be deepened to 
2-3m, the coastal canal in its western section 
to 2:5m. Measures for improving naviga- 
tion on the rivers Fulda and Moselle will 
permit the installation of electric generating 
capacity of 200MW and 800MW respectively. 

The Rhein-Main-Donau A.G. (RMD) 
was founded in 1921 (ownership 63 per cent 
Federal Government, 36 per cent Bavaria) 
with the object of completing a Main-Danube 
navigation for 1500-ton ships, and therefore 
suitable for the ordinary Rhine traffic, 
from Aschaffenburg to Jochenstein. While 
the sections of the navigation are being 
taken over by the State on completion, the 
electric power stations built by the Company 
remain its property until the concession 
expires in 2050, the profits being used to 
amortise the loan capital. Besides the Main- 
Danube connection, the RMD is to make 
navigable the Danube between Ulm and 
Kelheim, and the lower Lech from Meitingen 





To this 
reservoir water can be pumped annually (4-1 cubic hectometres) from the whole catchment area of the 
Reisseck-Kreuzeck scheme. The whole group of mountain lakes has natural inflow of 12 cubic hectometres, 


The head to the power station which is at 606m 


above M.S.L., is the highest in the world 
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to its confluence with the Danube. Allto- 
gether sixty power stations are planned with 
a total installed capacity of S0O6MW and a 
mean annual output of 2976GWh. Thirty 
stations aggregating 218-SMW and 1331 
GWh have been completed, including twenty- 
five out of twenty-eight on the River Main, 
but only two out of twenty-three on the 
Danube, with 112MW and 730GWh out of 
372MW and 2232GWh. These figures 
include RMD’s 50 per cent share in Jochen- 
stein power station, which generates 940GWh 
per mean year with an installed capacity of 
140MW in the form of five Kapian sets. 
The present output from RMD stations 
amounts to 22 per cent of the total Bavarian 
hydro-electric generation, and to 26 per cent 
of the winter power. The Main canal will 
greatly facilitate coal transport to the 
Nuremberg industrial area. In the eighteen 
years 1939-57, traffic of all kinds increased 
from 1,700,000 to nearly 7,000,000 tons on the 
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port to a total of 6500m of quayside by 
extending No. | dock in a straight line east- 
wards, until it joins up with the river again. 
The loop which is thereby cut off can then 
be filled in, and additional valuable terrain 
can be gained ; 70 to 80 per cent of the total 
traffic, it is estimated, will consist of coal and 
building materials for use in Stuttgart and 
its environs. 


GERMAN LOCOMOTIVE PROGRAMME 


The German Federal Railway last summer 
operated 3100km of electric lines, equal to 
over 10 per cent of the total network. Orders 
have been placed for 438 electric locomotives, 
worth DM.450 million, of which 230 have 
already been delivered and the rest is due for 
delivery this year. The programme com- 
prises four designs only, which, to a large 
extent, utilise the same components so as to 
simplify maintenance. For express services, 
115 ** E-10” locomotives have been ordered, 


Fig. 8—Warehouse and cranes in the Port of Stuttgart 


Main, and from 1,400,000 to 3,400,000 tons 
on the Danube. The international import- 
ance of the completed canal will be con- 
siderable. 


PoRT OF STUTTGART 

Stuttgart, 630,000 inhabitants and capital 
of Baden-Wiirttemberg, obtained a connec- 
tion with the Rhine and the West European 
system of inland waterways by the opening 
of the Port of Stuttgart on March 31 (THE 
ENGINEER, May 30, page 826). The 188km 
long stretch of the river Neckar, between 
Mannheim and Stuttgart, with a minimum 
depth in the channel of 2-5m, is suitable for 
vessels of 1350 tons and more (the locks have 
a length of 110m and a width of 12m). In 
its first stage of development the Port of 
Stuttgart covers just over 100 ha, of which 
about 60 per cent are occupied by the two 
docks, roads, parking surfaces and railway 
sidings, while 40 per cent are occupied by 
buildings for letting, including twelve large 
warehouses, totalling 225,000 cubic metres, 
and four grain silos of, together, 45,000 tons 
capacity. There is a total of nearly 4700m 
of quays, each served by three rail tracks. 
Cranes include three level-luffing portal 
cranes, of 44m radius and 10 tons capacity 
(Fig. 8). In the oil harbour 160,000 cubic 
metres of petroleum products can be stored. 
Eventually, it is envisaged to expand the 


while 162 “* E-40”’ engines are destined for 
mixed and heavy goods services. These two 
designs are both By-By locomotives, with 
21-ton axle loading and an hourly rating 
of 5000 h.p., but with different gear ratios 
(‘“* E-10”’ 150km per hour maximum speed, 
“E-40”" 100km per hour). For heavy 
goods traffic in mountainous areas, 41 units 
of this “* E-50”’ C,-C, locomotive have been 
ordered, which has an hourly rating of 
5000 h.p., 21-ton axle loading, and a 
maximum speed of 100km per hour. The 
lighter “‘ E-41 ” locomotive is for passenger 
and goods service on main and branch lines. 
Of this 120km per hour B)-B, locomotive 
with 16-5-ton axle loading and 2400 hp. 
hourly rating, 120 units will come into service. 
In addition, there are two designs of electric 
motor coaches for fast local services. 

The diesel programme includes 347 units 
of the 650 h.p. “* V-60 ” shunting locomotive, 
of which 279 have already been delivered ; 
a further order for 360 or more is said to be 
likely. Fifty-five “‘ V-200”’ main line diesels 
of 21100 h.p. have been delivered, and 
thirty-one more are on order. Since the 
middle of 1957, when the TEE services com- 
menced, nineteen motor coaches have been 
commissioned as well as _ twenty-three 
passenger coaches, nine kitchen cars, and 
eight restaurant cars. Five further passenger 
coaches are on order. For branch line and 
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local passenger service, diesel railcars have 
gained great importance, and 750 have so 
far been taken into service. Under develop- 
ment are stated to be a light shunting engine 
of 150 h.p., an intermediate size diesel railcar, 
and a 1600 h.p. main line locomotive. 
Another new design, of 1100 h.p., was 
recently demonstrated for the first time. 


FRENCH RAILWAY ELECTRIFICATION 


Electrification of the S.N.C.F. network last 
year was expanded by a further 540km, an 
increase of 9-4 per cent on the 1957 mileage. 
On Plate 15 we. refer to the completion of 
the Paris—Lille stage. Another section, of 
great importance to international traffic, is the 
line from Paris to Switzerland, via Dijon. 
Here the 47km long portion Dijon-Déle had 
been electrified at 1500V d.c. by December, 
1956, and the 13km long line Pontarlier—Les 
Verriéres, at 15kV, 16% c/s, six months earlier. 
The -remaining sections Déle—Frasnes 
Vallorbe (101km) and Frasnes—Pontarlier 
(16km) were electrified at 25kV, 50 c/s, and 
commissioned on April 25 last. The service 
from Déle to Vallorbe is carried on by 
thirteen ignitron locomotives, type BB.12000, 
capable of hauling the standard 750-ton 
Paris expresses without double traction, 
as had been necessary with steam locomotives. 
In the reverse direction it was possible to 
increase the weight of the trains to 750 tons 
from 425 tons (summer) and 385 tons (winter). 
In spite of the extra change of locomotives 
at Dole there is an overall gain in time (at the 
frontier stations Vallorbe and Pontarlier the 
engines can be changed during the time 
required for customs and police control). 

Because of the comparative scarcity of 
grid lines in this part of the country, 60km of 
63kV lines were required to connect the three 
substations serving 117km of railway line, a 
proportion of 51 per cent, compared with an 
average of about 15 per cent around the 
capital. The extra cost occasioned by this 
circumstance had to be balanced by savings 
elsewhere. Fortunately, the increase in the 
weight of trains made it possible to go over 
to single track operation, and thereby save 
costly alterations to the sixteen tunnels of the 
line by enabling the overhead wire to be 
mounted in the centre of the tunnel roof. 
Two short sections without tunnels, of 5km 
and 8km length, remain double track. In 
order to expedite operation, automatic block 
control with light signals has been installed, 
the first time this system has been applied by 
the S.N.C.F. to single-track working. The 
control incorporates a directional interlock, 
which makes it impossible to route a train 
into a section previously engaged in the 
opposite sense, until that section is cleared. 
The electronic track circuits operate on 
acoustic frequencies and are similar to those 
tried out in the north-eastern region. Further 
improvements are contemplated, such as 
remote control operation of all stations 
between Mouchard and Frasnes, and pro- 
gramme routing control at Mouchard ; 
carrier telephony between the traffic control 
and the locomotives has been installed. 


Vulcanised Sling 


A fully vulcanised, rubber-covered wire sling 
for loads up to 10 tons is being put on the 
market by Hermann Schellenberg, Diisseldorf, 
Jahnstrasse 53. The slings consist of 100mm 
wide bands and are fitted either with one eye and 
one roller stirrup, or with two eyes, or two 
stirrups. If the sling is looped through the 
stirrup and only the one eye placed on the crane 
hook, the carrying capacity is 5 tons; if both 
ends are hooked on, the working load is twice 
this figure, in each case with a safety factor of 8. 
Other sizes are also available. 
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Argonne Low Power 
Reactor in Idaho 


BY OUR AMERICAN EDITOR 


No. I 


The dedication of the Argonne Low Power Reactor (ALPR) 
at the National Reactor Testing Station in Idaho took place 
on December 2, 1958. The unit is a direct-cycle boiling water 
reactor of 3MW gross reactor heat, with enriched uranium 
fuel, and is moderated and cooled by the natural circulation 
The pile is designed to produce 200kW of 
electricity and 400k W of space heat. The power is intended 
!o operate radar equipment and the heat to warm offices, 
The ALPR was designed as 
power plant reactor, for use in 


of light water. 


barracks, or other installations. 
a portable ** package” 
remote areas. 


HE Argonne Low Power Reactor (ALPR) was 

dedicated by the Argonne National Labora- 
tory at the National Reactor Testing Station in 
Idaho on December 2, 1958. Its design is largely 
based on experience obtained from previous 
boiling water reactor experiments conducted by 
Argonne. The ALPR is considered to be a proto- 
type of a nuclear reactor designed to produce 
electric power and space heat at remote military 
stations. Its specific advantages include the 
following :—(1) It will operate continuously for 
three years with a single fuel loading. (2) It can 
be transported easily in U.S. Air Force cargo 
planes. No single component of the reactor 
weighs more than 20,000 lb, or is more than 20ft 
by 7ft by 9ft in dimensions. (3) It will be simple 
and reliable to operate and maintain and will 
require minimum supervision. (4) It will require 
minimum on-site construction, and allow maxi- 
mum use of site components. A_ package 
plant, it is designed to be built on any terrain. 
No excavation is necessary for the reactor shell. 
Ordinary gravel is used for biological shielding 
within the reactor building to protect personnel 
from radioactivity. (5) It requires a minimum 
supply of water. The ALPR condenser is air 


cooled, eliminating the usual large water 
requirement. 
A new. aluminium-nickel alloy, called 


** X-8001,"" and developed by the Argonne 
National Laboratory, was employed extensively 
in the construction of the ALPR. Its fuel 
elements are clad with ** X-8001 ”’ and the alloy 
was used to fabricate the entire reactor core, with 
the exception of minor items. Alloy “ X-8001” 
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Fig. 1—General arrangement of Argonne low power reactor 
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is expected to have great resistance to corrosion 
at the high temperatures and pressures at which 
the ALPR operates. The use of the alloy is 
expected to help reduce power costs because the 
metal is more economical to fabricate and process 
than are many other materials used to clad fuel 
elements. 

Saturated steam is generated in the ALPR 
pressure vessel at 3001b per square inch and 
420 deg. Fah. About 85 per cent of the steam is 
used to generate power, the other 15 per cent 
by-passes the turbine and can be used for space 
heating. The steam generation rate is 9020 lb 
per hour, corresponding to a reactor heat output 
of about 3MW. Although present boiling 
reactors have operated on a steam by-pass control 
principle, with reactor power remaining constant, 
the ALPR also will soon incorporate a further 
control development that automatically adjusts 
the power generation rate. The ALPR installa- 
tion at the National Reactor Testing Station in 
Idaho will be used to train personnel who will 
operate future package power plants of this type. 


HISTORICAL BACKGROUND 


In 1955, the U.S. Department of Defence 
notified the U.S. Atomic Energy Commission 
of the need for an air-transportable nuclear power 
plant capable of supplying about 200kW of 
electricity and 400kW of space heat. The plant 
was to be the main power source at a small 
remote installation such as a Distant Early Warn- 
ing Line radar station. The capital cost of such 
a plant would exceed that of the diesel plant 
currently serving the DEW-Line, but diesel fuel 
transport and handling 
costs would be so high 
that the use of a reactor 
plant might be justified 
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on economic grounds alone. For example, the 
cost of shipping fuel oil to an Arctic port, unload- 
ing it, delivering it inland by air, maintaining a 
landing strip, and providing terminal and inter- 
mediate storage facilities could result in a 
delivered fuel cost of 1.50 dollars to 2 dollars per 
gallon of diesel oil, and a substantial number of 
gallons would be needed. It was also evident 
that sustaining a supply line to a remote Arctic 
base could become impossible in time of war. 
The prospect of fuelling a plant for two or three 
years with a single fuel load weighing about 
250 Ib was therefore very attractive. 

Six reactor concepts were analysed ; that fora 
prototype ‘ packaged’’ power plant with a 
heterogeneous boiling water reactor submitted 
by the Argonne National Laboratory was selected 
for development by the Army Reactors Branch of 
the Division of Reactor Development of the 
A.E.C. This system was designated the Argonne 
Low Power Reactor, utilised proven technology 
and offered reasonable expectation of attaining 
the design objective—a simple plant operating 
with minimum supervision. Plants of the ALPR 
type are adaptable not only to the DEW-Line 
stations mentioned previously, but also to many 
other small, fixed installations that need con- 
tinuous, reliable power, unaffected by disrupted 
fuel supply lines. The ALPR is particularly well 
suited to sites in areas where there is permafrost, 
water is scarce, and access is difficult or impossible 
except by air. The Commission’s Chicago 
Operation’s Office was given the responsibility, 
in August, 1955, for the design of a prototype 
power plant based on the requirements of the 
Department of Defence and the Argonne pro- 
posal. Early in 1956, the Pioneer Service and 
Engineering Company, of Chicago, was selected 
to design both the conventional portion of the 
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Fig. 2—Flow diagram of Argonne low power reactor 
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plant and the various support facilities required 
for the prototype to be constructed at the 
National Reactor Testing Station in Idaho. Site 
development began in the autumn of 1956, with 
plant construction starting in the early summer 
of 1957. 


PLANT CYCLE 


With reference to Figs. 1 and 2, saturated steam 
is generated in the reactor vessel at 300 lb per 
square inch and 420 deg. Fah. The water level 
is held constant in the 
pressure vessel by an in- 
tegrating three-element 
control system to ensure 
steady operation and 
complete immersion of 
the reactor core. This 
system regulates the 
feed-water flow to the 
reactor automatically 
by : (1) simultaneously 
measuring the water 
level, the steam flow 
and the feed-water flow: 
(2) integrating the elec- 
trical signals from the 
measurements ; and (3) 
electrically adjusting the 
feed-water flow valve. 
Thus, under steady-state 
conditions, feed-water 
flow exactly equals 
steam flow. 

Feed-water enters the 
reactor through a spray 
ring surrounding the 
core, flows down the 
circular annulus around 
the core, and mixes 
with the down-coming 
water, making it slightly 
cooler than the rest of 
the core. This phen- 
omenon, together with 
the lighter weight of 
the coolant in_ the 
steam-filled channels 
within the core, causes 
natural circulation of 
the water upward 
through the core. For every pound of steam 
produced, about 120Ib of water are circulated 
through the reactor. The ALPR generates steam 
at a rate of 9020 lb per hour, corresponding to a 
reactor heat output of slightly less than 3MW. 
All returned feed-water is filtered ; otherwise, 
irradiated corrosion products carried over by the 
steam might contaminate the conventional 


Fig. 4—Shooting the biological gravel shield into the 


reactor building 
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external system, making maintenance and opera- 
tion difficult; 5 gallons per minute of the 
water in the reactor pressure vessel are con- 
tinually pumped through a purification system 
to maintain a total solids concentration of less 
than 2 parts per 1,000,000. 
About 85 per cent of the steam produced in 
the nuclear reactor is fed into a conventional 
steam turbine, coupled to a 300kW generator. 
Steam enters the turbine at 2751b per square 
inch and 420 deg. Fah. and is exhausted to the 


Fig. 3—Welded steel reactor building during construction 


air-cooled condenser at a vacuum corresponding 
to 4-85in Hg. The steam condenser is cooled 
with air instead of the water used in conventional 
plants. The air is circulated over finned alu- 
minium condenser tubes by a 90in fluid-drive 
75 h.p. fan delivering an estimated 93,000 
cubic feet per minute. Exhaust steam, condens- 
ing inside the air-cooled condenser tubes, is 
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collected and returned to the reactor by con- 
ventional feed pumps. 

Fifteen per cent of the steam produced in the 
reactor is available for space heating. In this 
prototype reactor the heat is dissipated through 
a hot water-to-air heat exchanger situated outside 
the reactor. 


REACTOR BUILDING 


The building that houses the Argonne Low 
Power Reactor is a circular, continuous-welded 
steel tank, 38ft 7in in diameter, extending SOft 
above grade (Fig. 3). The bottom of the tank 
rests on concrete piers 2ft above grade. This 
creates an air space that reduces the thermal heat 
transfer into the ground below the tank which, 
at an Arctic installation on permafrost, must 
remain frozen. The tank serves as a weather 
shell around the structural steel framework that 
was erected inside of the tank and independent 
of it. The building has two floor levels: the 
operating floor is 19ft 4 in and the fan floor is 
32ft above the tank bottom. The building was 
designed by the Pioneer Service and Engineering 
Company under the supervision of the Argonne 
National Laboratory. The construction of the 
tank was by the Chicago Bridge and Iron Com- 
pany, of Chicago. The pressure vessel is cen- 
trally located below the operating floor. Here 
also are three fuel storage wells, a reactor water 
retention tank, a purification vault, two storage 
sumps, and various instrument wells, ducts and 
piping. All these components are embedded in 
gravel that serves as a radio-biological shield. 
The gravel fills the bottom of the tank to within 
2ft of the operating floor. 

The operating floor is made of }in steel plate. 
The top of the reactor is further covered with 
movable shielding. Between the operating floor 
and the fan floor are the turbo-generator, a 
1000-gallon water storage tank, control panels, 
two feed-water pumps, the hot well, a boron 
injection system, parts of the purification system, 
the overhead cranes, and other equipment. 
Access to the building is obtained by an enclosed 
stairway, an emergency open stairway and a 
cargo door in the tank wall, all leading to the 
operating floor. Access to the fan floor is 
through a hatch from below and an air lock. 
This floor contains the main air-cooled condenser 
with its fan, an air-mixing chamber and duct- 
work. Condenser air is supplied and exhausted 
through an opening in the tank wall An equip- 
ment hatch can be opened in the metal panel 
floor. 

The main control room is in the support 
facilities building, which is connected to the 
reactor by a passageway and the enclosed stair- 
way. The support facilities building also houses 





Fig. 5—Steel framework at the top of the reactor to support concrete 
shielding blocks 
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offices, shops, training facilities, and simulated 
loads for the generator and space heating 
systems. 


REACTOR PRESSURE VESSEL 


The reactor vessel was built by the Lasker 
Boiler Works of Chicago, and was fabricated 
from Type SA-212, Grade B Firebox steel, 
zin thick, clad with in Type 304 stainless steel. 
The cover plate is 8in thick and is also stainless 
steel clad. The vessel measures 14ft 6in between 
the inside surfaces of the top and bottom heads 
and 4ft 6in outside dimension. It was designed 
for a 400 lb per square inch gauge pressure at 
450 deg. Fah water-and-steam temperature with 
500 deg. Fah. metal temperature. The bottom 
is elliptical; the top cover is flat. The top 
cover plate has nine 6in nozzles to accommodate 
control rod drives and two smaller nozzles for 
water level indicating controls. The nozzles 
provide access to the core for loading and 
unloading without removing the head. 

The vessel has internal base pads to support a 
thermal shield, which in turn supports the core 
structure. There are five connections through 
the wall of the vessel for feed-water, cooling 
water, a steam outlet, water purification, and 
boron injection. Two of these lines lead to an 
upper and lower spray ring. The vessel is insu- 
lated with 3in of magnesia, surrounded by a 
protecting steel jacket. The entire vessel assembly 
is suspended by its top flange which rests on a 
support cylinder. The support cylinder, in addi- 
tion to supporting the vessel, furnishes radiation 
shielding. It has a blanket of lead 1}in thick 
around it ; copper cooling coils embedded in the 
lead remove gamma heat. The lead is con- 
tained in a jin steel jacket. At core level the 
support has additional shielding in the form of 
a Ijin thick steel band. The entire support 
cylinder and vessel stand on structural steel at 
the bottom of the reactor building. 

In addition to the shielding already mentioned, 
the reactor and support cylinder are surrounded 
by gravel (Fig. 4), which forms the main biological 
shield. Boral plates are used below the reactor. 
Steel shot and boric oxide are mixed with gravel 
and sand below and above the reactor. The 
concrete top shielding on the operating floor is 
cast in removable sections (Fig. 5). A removable 
masonite and steel laminated shield covers 
portions of the concrete. 


NUCLEAR DESIGN 


The Argonne Low Power Reactor—like the 
first three BORAX reactors—is a boiling water 
reactor cooled and moderated by light water. 
Coolant flows by natural convection up the 
coolant channels in the core and down through 
the region outside the core where it also serves as 
a neutron reflector and shield. This circulating 
water mixes with cooler feed-water being returned 
to the vessel; therefore, water entering the 
coolant channels is slightly sub-cooled. Approxi- 
mately 25 per cent of the reactor heat is required 
to raise the temperature of the coolant to 
saturation. ; 

The design of the core was guided by three 
major considerations : (1) In the light of favour- 
able experimental work in BORAX I, II and III, 
it was decided to use aluminium plate fuel 
elements, assembled into roughly 4in by 4in 
boxes. The “ meat’’ (fissionable portion) of 
the fuel plate is aluminium alloyed with highly 
enriched uranium. One significant improvement 
is that some nickel was added to increase resist- 
ance to corrosion. A 0-03Sin layer of X-8001 
alloy will protect the “‘ meat ’’ during the several 
years of anticipated core operation. (2) A second 
consideration was that for a low metal-to-water 
ratio in the core, the introduction of a void 
increases reactivity, while for a high metal-to- 
water ratio introduction of a void reduces 
reactivity. The greater the reactivity, the more 
quickly the reactor increases power. For the 
cold reactor, a metal-to-water ratio equal to 
0-5 was set. Later, a coolant channel width of 
0-3lin was selected, together with a 0-050in 
“meat” thickness in the fuel plate. The 
reactivity produced by steam void is approxi- 
mately 1-5 per cent in the reference reactor 
operating at 3MW (thermal). (3) The third 


consideration governing core design was that 
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enough control rods or plates should be available 
to control the reactor at all times throughout the 
core cycle. Five cross rods were selected for the 
reference core, and provisions were made for 
four additional ** T ’’-rods if the reactor should be 
loaded to its maximum capacity of fifty-nine fuel 
assemblies. It was early decided for safety 
reasons not to gang the rod drives. Rod spacing 
was determined primarily by the difficulties of 
fitting the drives into the rather cramped quarters 
above the core. 

To reduce the control requirements so that 
this system would be adequate, a burnable 
poison, boron-10, was dispersed uniformly in 
the fuel meat. It proved difficult to fabricate 
well-bonded clad fuel plates incorporating a 
fixed amount of burnable poison. The choice 
fell to thin strips of aluminium-nickel alloy 
X~-8001 containing boron-10. These strips are 
welded to the side plates of the fuel assembly. 
It is anticipated that enough boron-10 will be 
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Fig. 6—Graph of fractional control rod worth versus 
fractional core penetration by rod bank 





incorporated to control approximately 10 per 
cent of the reactivity in the fresh reactor. The 
14 per cent controlled by five cross rods in the 
cold reference core is enough to manage the 
remaining reactivity variation during reactor 
operation. 

The fractional reactivity effect of the five cross 
rods is shown in the accompanying graph 
(Fig. 6) as a function of their uniform fractional 
penetration into the core of the hot reactor at 
the beginning of core life. The typical inclined 
““S”’ curve appears. The maximum differential 
worth of the rod bank is approximately 1-7 
times the average differential worth. Essentially, 
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DISTANCE FROM BOTTOM OF CORE — CM. 
Fig. 7—Axial variation of fast and thermal neutron 
flux 


these results apply to the cold reactor as well. 
As is to be expected, the axial distribution of 
neutron flux is distorted markedly when the 
control rods are inserted. In the accompanying 
graph (Fig. 7) the neutron fluxes are plotted for 
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two cases: (1) rods fully withdrawn ; and (2) 
rods inserted as a bank halfway into the core. 
Because the neutron flux is compressed into the 
lower half of the core when the control rods are 
inserted, the effective boiling length of the core 
decreases and the mean steam void increases for 
any given power level. A theoretical analysis of 
the effectiveness of rod insertion predicted a 
steam void reactivity approximately 50 per cent 
higher when the rods are inserted halfway. 
First order perturbation theory has been applied 
to the investigation of reactivity effects of fuel 
burn-up during reactor operation. It has been 
found that after xenon has built up to equilibrium, 
the reactivity changes little during the first two 
years of core life, thus easing the problem of 
reactor control. 

The reference core loading is now 14kg of 
U-235 in forty fuel assemblies. The number of 
assemblies may be revised in accordance with 
early experimental information in order to 
improve the neutron flux distribution, provide 
enough reactivity for a core life of several years at 
average power, and ensure stable reactor opera- 
tion at maximum power. Enough reactivity will 
be available to permit the over-ride of maximum 
xenon during most of the core cycle. 


(To be continued ) 


Ferroelectric Polarisation Reversal 
in Barium Titanate 


RECENT experiments* on single crystal barium 
titanate have demonstrated for the first time 
that complete ferroelectric polarisation reversal 
can be accomplished under an applied electric 
field, with a single expanding domain which 
grows through extensive sidewise motion of the 
180 deg. domain walls. 

Very little work in ferroelectrics has been 
reported previously on sidewise motion of 
180 deg. domain walls, which are the boundaries 
between two adjacent areas or domains of 
opposite polarisation. Sidewise motion involves 
the movement of boundaries in a direction per- 
pendicular to the dipole moment of the domain. 
In Dr. Miller’s work, a single crystal of BaTiO, 
is mounted with liquid electrodes applied to 
either side, and is subjected to an external applied 
field. The electrodes used were silver or platinum 
rods 1-Omm in diameter, with a small hole drilled 
in one end. An aqueous lithium chloride solu- 
tion, saturated at room temperature, was placed 
in the hole as the electrolyte. Partially switched 
crystals were studied by removing them from the 
apparatus and etching them for a short time in 
weak hydrofluoric acid. The positive dipole 
ends etch preferentially ; after etching, the 
domains can be observed with a microscope. 
With the liquid electroded crystals, the number 
and size of the reversed domains in the partially 
switched crystals was of great interest. In many 
cases, a single reversed domain comparable in 
size to the total electrode area was observed. 
Many of the domains appeared to nucleate at 
obvious crystalline imperfections. 

In a further refinement of the technique, Miller 
took advantage of this nucleation phenomenon 
by “ manufacturing’’ a nucleation site. This 
site was a sand-blasted dimple about one-third 
the crystal thickness deep, and with a diameter 
about one-fourth that of the electrode. When a 
dimpled sample is placed in the liquid electrode 
holder, nucleation of reversed domains is most 
probable in the dimpled region because it is 
subjected to a higher field than in the surrounding 
area. Once a nucleation has occurred in the 
dimpled region, the domain grows out from the 
dimple through sidewise wall motion. The 
single domain is roughly square, as has been 
shown by successive etching of the partially 
switched crystal. Thus, complete reversal of 
polarisation has been effected for the first time 
with a single expanding domain, starting from 
a predetermined point on the crystal. 

It appears that under these conditions this 
polarisation reversal is analogous to magnetisa- 
tion reversal in some ferromagnetic materials. 





* Described in a paper by Robert C. Miller, Bell Telephone 
Laboratories. Conference on the Physics of Dielectrics, Moscow , 
November 26, 1958. 
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Personal and Business 


Appointments 


Mr. Ceci. Dorson has been appointed chairman 
of Texas Instruments, Ltd., Bedford. 


Mr. R. CraiG Woop has been appointed a director 
of Associated Electrical Industries, Ltd. 

Mr. C. R. Wits has been appointed general 
manager of Acheson Colloids, Ltd., Plymouth. 


Mr. A. N. BuTLAND has been appointed chief 
civil engineer of British Railways, London Midland 
Region. 

Mr. R. J. Burnsipe has been appointed director 
of operation and maintenance by the St. Lawrence 
Seaway Authority. 

Mr. Leste BROWN has been appointed manager 
of glass and component sales to the A.E.1. Lamp and 
Lighting Company, Ltd. 

Tue British TRANSPORT COMMISSION has appointed 
Mr. Eric Merrill to be chief public relations officer 
with effect from January 19. 

Covonet J. R. H. RoBerTson has been appointed 
an inspecting officer of railways in the Ministry of 
Transport and Civil Aviation. 

Mr. R. R. Kenerpine has been appointed a 
director of Crompton Parkinson, Ltd., and he has 
been appointed a managing director. 

Mr. A. S. MARSHALL has been appointed deputy 
secretary to Mr. H. E. F. Taylor, secretary of the 
Electronic Engineering Association. 

Mr. K. D. Moraan has joined the staff of Head 
Wrightson and Co., Ltd., as a sales representative 
for iron and steel castings and forgings. 

Mr. NorMan H. Payne, M.I.Mech.E., has been 
appointed managing director of Dowty Fuel Systems, 
Ltd., in succession to Mr. Stuart Davies. 


Mr. Haro.p Forrest, foundry and personnel 
director of Hepworth and Grandage, Ltd., has been 
appointed director and works general manager. 


Mr. W. McL. WisHarT has been appointed 
regional accountant of the north eastern and York- 
shire region of the Central Electricity Generating 
Board. 


Mr. STANLEY Apams has been appointed chairman 
of Bakelite, Ltd., in succession to Mr. Howard V. 
Potter who retired on January 1. Mr. Potter con- 
tinues as a director. 

Simms Moror Units, Ltd., announces that Mr. 
Wilfrid Newland has been appointed commercial! 
director, and Mr. Harold George Dunn, M.1.Mech.E., 
an associate director. 

WoopALL-DUCKHAM CONSTRUCTION COMPANY, 
Ltd., announces that Mr. James Simpson has been 
appointed deputy chairman, and Mr. E. N. Wenborn, 
joint managing director. 

_ A.C. Vivian, M.LC.E., managing director of 
Mezal and Pipeline Endurance, Ltd., has been 
appointed a director of General Descaling Company, 
Ltd., an associated company. 

Mr. HAROLD BATEMAN has been appointed tech- 
nical sales engineer for H. W. Kearns and Co., Ltd., 
for North Derbyshire, Nottinghamshire, Lincoln- 
shire and Yorkshire (except parts of the North 
Riding). 

FERRANTI, Ltd., announces the appointment of 
Mr. A. J. Gray, A.M.LE.E., as general works 
manager, following the retirement of Mr. W. Hunt. 
Mr. G. R. C. McDowell has succeeded Mr. Gray as 
works manager of the transformer department. 


Dr. James B. Fisk, executive vice-president of 
Bell Telephone Laboratories, has been elected presi- 
dent of the company in succession to Dr. Mervin J. 
Kelly who has been elected chairman. Mr. Estill 1. 
Green has been appointed executive vice-president. 


British INSULATED CALLENDER’S Cases, Ltd, 
announces the appointment of Mr. G. N. Blades as 
regional manager, London, in succession to. Mr. 
E. A. Sayers who has retired. Mr. D. 1. S. Hinton 
has succeeded Mr. Blades as divisional sales manager 
(rubber cables) at the Leigh Works. : 


THe NortH OF SCOTLAND Hypro-ELectric BoarD 
announces that the Rt. Hon. Thomas Johnston will 
continue to serve as chairman for a further Six 
months to June 30, 1959. Sir John Erskine has been 
reappointed to be a part-time member of the Board 
until December 31, 1959, and Provost Macrae and 
Mr. A. I. Duncan Millar, A.M.LC.E., to be part- 
time members of the Board until December 31, 1961. 


LONDON TRANSPORT has announced that Mr. R. J. 
Hitchcock, labour relations officer, has been redesig- 
nated chief labour relations officer. Mr. W. H. 
Mallett, principal executive assistant (labour relations 
office) has been promoted an officer of the executive 
with the title of labour relations officer. 


EDGAR ALLEN AND Co., Ltd., has announced the 
appointment of Mr. R. E. Sherwood as manager of 
the steel department. It has also announced the 
following appointments to its subsidiary’ company 
the British “* Rema *’ Manufacturing Company, Ltd. : 
Mr. J. P. Lewis, general manager, and Mr. T. R. H. 
Wadsworth, assistant general manager. 


THe SoutH oF SCOTLAND ELEcTRICITY BOARD 
announces that Mr. William Hutton has_ been 
re-appointed as deputy chairman from January 1, 
1959 to December 31, 1963, and Mr. lan Macdonald, 
as part-time member of the Board from January |, 
1959, to December 31, 1961. Mr. James Ballantyne 
and Mr. Alexander Sutherland have been appointed 
part-time members of the Board from January 1, 
1959 to December 31, 1961. 


SrEMENS EpIsON Swan, Ltd., has announced the 
following appointments to its new cables division : 
Mr. D. E. Beavan, home cable sales manager ; Mr. 
R. G. Holland, export cable sales manager ; Mr. 
D. G. Skinner, telephone cable sales manager ; Mr. 
H. S. Peet, distribution equipment sales manager ; 
Mr. J. A. C. Kendle, wiring accessories sales 
manager; Mr. J. C. E. Coomber, contracts sales 
manager ; Mr. R. B. Tucker, assistant home cable 
sales manager; Mr. H. E. Helwig, associations 
liaison officer; Mr. P. W. Kilroy, special projects 
sales manager. 

THE UNITED STEEL CoMPANIES, Ltd., has announced 
the following organisational changes : Dr. W. Davies, 
head of the minerals section, has been additionally 
appointed geological consultant. Mr. I. M. D. 
Halliday has relinquished his interest in furnace 
design and is now formally in charge of continuous 
casting research. Mr. C. Holden has been appointed 
head of the furnace research section. Mr. A. S. 
Babb has taken charge of a new trackwork and 
structures section in the department, which forms 
part of the development engineering group. Mr. D. 
Shaw has been appointed head of the newly created 


electronics section. 


Business Announcements 


FERRYBRIDGE INDusTRIES, Ltd., states that the 
name of the company has been changed to Pollard 
Ball and Roller Bearing Company, Ltd. 


Mr. R. MELTON, manager of A.E.I., Lamp and 
Lighting Company, Ltd., Melton Road Lamp Works, 
Leicester, retired at the end of December, 1958. 


Mr. C. N. JENNINGS, superintendent of foundry 
and pattern shop of Ransomes and Rapier, Ltd., has 
retired after fifty-five years’ service with the company. 

Messrs. T. AND C. HAWKSLEY, civil engineers, 
1, Great Scotland Yard, Whitehall, London, S.W.1, 
have taken into partnership Mr. W. J. Dyer, M.1.C.E. 


Mr. JOHN H. Lorp has retired from his executive 
duties as a managing director of the Dunlop Rubber 
Company, Ltd. He will remain a member of the 
board. 

ALFRED HERBERT, Ltd., states that it has acquired 
the whole of the issued share capital of the Holbrook 
Machine Tool Company, Ltd., of Stratford and 
Harlow. 

Microce.., Ltd., announces that an agreement 
has been reached in principle whereby the Microcell 
Group of Companies will be merged with the B.T.R. 
Industries Group. 

S. N. BRIDGES AND Co., Ltd., has opened a branch 
office and service depot at 19, Eastgate, Leeds, 2 
(telephone Leeds 31656/7). Mr. D. Noble is manager 
of the new branch. 


S.W. Exectriciry BOARD announces that Mr. 
G. T. Garwood, M.L.C.E., M.IL.E.E., group adviser 
(Devon) and Mr. C, J. Hocking, M.I.E.E., group 
adviser (Cornwall), have retired. 


THe ViTREOQUS ENAMEL DEVELOPMENT COUNCII 
announces that it has acquired new premises at 28, 
Welbeck Street, London, W.1 (telephone Hunter 
2237). Mr. Ken Jones has been appointed general 
manager. 

THE NATIONAL IRANIAN O1L ComMPANy has appointed 
Messrs. Spencer and Partners, Consulting Engineers, 
19, Grosvenor Place, London, S.W.1, as its consult- 
ants for anti-corrosion measures on oil pipelines and 
associated installations, 





HAYWARD TYLER AND Co., Ltd., and Sumo 
Pumps, Ltd., have announced the establishment of a 
joint office at Devereux House, Church Hill, Coles- 
hill, near Birmingham (telephone Coleshill 2233/4), 
to serve their respective interests in the Midlands. 


ELLIOTT-AUTOMATION, Ltd., has announced that 
Elliott Nucleonics, Ltd., is to assume responsibility 
for the whole of the activities in the nuclear field of 
Elliott Brothers (London), Ltd. Mr. G. C. Fairbanks 
and Mr. M. V. Needham have been appointed 
directors of the company. 


LANDMASTER, Ltd., Hucknall, Notts, announces 
the formation in Australia of Landmaster Pty., Ltd. 
Simmonds Aerocessories Pty, Ltd., is to manufacture 
at Ballarat, ** Gardenmaster ” rotary cultivators and 
ancillaries, for Landmaster Pty., Ltd. Both com- 
panies are members of the Firth Cleveland Group. 


B.T.R. INDustries, Ltd., Herga House, Vincent 
Square, London, S.W.1, has acquired from Kleber- 
Colombes, Paris, the manufacturing rights in Great 
Britain of the product known in France as “ Klege- 
cell’’ and in this country as “ Plasticell.”” “‘ Plasti- 
cell’ is a closed cell polyvinyl! chloride and is avail- 
able in rigid and flexible forms. 


Sik PHittp SOUTHWELL, having reached normal 
retiring age, is to relinquish the position of managing 
director of the Kuwait Oil Company, Ltd., on 
June 30. He will remain a director of the company. 
He will be succeeded as managing director by the 
Hon. William Fraser, who has been appointed 
assistant managing director of the company. 


COOKE, TROUGHTON AND Simms, Ltd., has 
purchased all the issued share capital of C. Baker of 
Holborn, Ltd., Purley Way, Croydon, Surrey. The 
board of directors has been reconstituted and is now 
as follows : Mr. P. D. Scott Maxwell, M.I.Mech.E., 
chairman ; Mr. M. G. L. Curtiss, managing director; 
Mr. E. E. Kennaird and Mr. H. Wright. The secre- 
tary is Mr. J. Williamson. The name of the company 
is to be changed to C. Baker Instruments, Ltd. 


VICKERS-ARMSTRONGS (AIRCRAFT), Ltd., announces 
that the aircraft design activities are now being 
centred at Weybridge. The following changes in 
organisation have been made : Mr. B. E. Stephenson 
has been appointed director of engineering ; Mr. 
H. H. Gardner, technical director ; Mr. G. F. H. 
Hemsley, chief engineer (aircraft). Mr. E. S. All- 
wright, Mr. E. E. Marshall and Mr. D. Parker have 
been appointed assistant chief engineers (aircraft) : 
Mr. D. James, chief structural engineer, and Mr. E. J. 
Clark, design manager. Mr. Hemsley has been 
appointed a special director of the aircraft company. 


Contracts 


BRONX ENGINEERING Company, Ltd., Lye, near 
Stourbridge, has received an order to the value of 
£32,000 for eight tube-straightening machines from 
V/O. ** Stankoimport * of Moscow. The machines 
range in sizes for dealing with tubes from in to 
2sin diameter and are complete with inlet and 
outlet troughs for tube handling purposes. 


ASSOCIATED ELECTRICAL INDUSTRIES, LTD., Heavy 
Plant Division, Trafford Park, has received an order 
for twin motor drives at a 12ft reversing plate roughing 
mill at the Appleby Steelworks of the Appleby- 
Frodingham Steel Company, Scunthorpe. The 
contract calls for the supply, delivery and erection of 
the electrical main drive equipment for the roughing 
mill, which will replace an existing mill and will 
operate in conjunction with the recently commissioned 
finishing mill. It will roll slabs weighing up to 
25,000 Ib down to dimensions suitable for finish 
rolling, the two mills being situated in line to facilitate 
ease of transfer and to reduce handling size. The 
new mill will be of conventional two-high construc- 
tion, having two work rolls 46in diameter by 12ft 6in 
long. Each roll will be driven by a 3000 h.p. (r.m.s.), 
40/80 r.p.m., 1000V d.c. motor, and the maximum 
peak output from the twin-motor drive will be 
18,000 h.p. The mill will be controlled from a light, 
hand-operated master controller. The electrical 
control scheme will use amplidyne rotating amplifiers 
operating in conjunction with laminated yoke 
exciters, to give rapid response and reversal times of 
the order of three seconds from top speed forward 
to top speed reverse. The main motor-generator set, 
a duplicate of that supplied by A.E.I. for the finishing 
mill, will comprise four 1600kW generators, a 6000 
h.p. induction motor, and a cast steel flywheel weigh- 
ing approximately 32 tons. A.E.I. Heavy Plant 
Division will also act as main contractors for the 
cable installation and the ventilation equipment for 
machine cooling. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tion; the second date, at the end of the abridgment, is the 
date of publication of the complete specification. Copies of 
specifications may be obtained at the Patent Office Sales Branch, 
15, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 


HEAT EXCHANGERS 
805,215. January 28, 1957.—Piate-Type Heat 
EXCHANGERS, The Daimler-Benz Aktiengesell- 
schaft, Stuttgart-Unterturkheim, Germany. 

The invention relates to plate-type heat exchangers 
or heat transferring devices comprising an assembly 
of parallel plates, through the spaces between which 
there flow, preferably in crossing or opposite direction, 
the fluid media to be heated or cooled. In the 
drawing, the plates which separate the flow spaces 
for the two media in heat-exchanging relationship are 
shown by A to J. Large numbers of individual, 
sharp-edged, corrugated sheet metal strips E and F 
of substantially S-section between the plates 
A and B, and C and D, form ducts in each case for 
the first medium, which flows from right to left in 
the first and third spaces from the top, while individual 
sheet metal strips G and H of rectilinear section 
between the plates B and C, and D and J, form 
ducts in each case for the second medium, which 
flows, in the second and fourth spaces from the top, 
perpendicularly to the direction of the first medium. 








The latter is at a higher pressure than the second 
medium. The substantially S-section of those 
portions of the strips E and F which extend respec- 
tively between the plates A to D provide resilient 
connections between the plates, and the rectilinear 
section of those portions of the strips G and H which 
extend between the plates B and C, and D and J 
serve as relatively rigid struts between these plates. 
Instead of individual sheet metal strips, a single 
piece of sheet metal may be slotted and bent or 
pressed into the corrugated shape to produce 
interrupted ducts similar to those in the draw- 
ing. This method of production ensures accurate 
alignment of the separated duct portions. How- 
ever, the duct portions separated from one 
another by the interruptions need not be accurately 
aligned along the length of a duct but may be offset 
from one another transversely to the direction of 
flow whereby a disturbance of the temperature 
protile present at the end of an individual duct 
portion becomes even more certain, so that the 
spacing of the individual strips in the direction of 
flow can be reduced. A counter-flow plate-type heat 
exchanger comprises two enclosing and reinforcing 
plates in addition to the parallel plates is also 
shown in the specification.— December 3, 1958. 


ELECTRICAL ENGINEERING 


805,185. February 1, 1957.—PLUG-RIvVETED TUBULAR 
Erectric Socket, The Sperry Gyroscope Com- 
pany, Ltd., Great West Road, Brentford, 
Middlesex. ( J/nventor: Walter Crew.) 

The invention relates to electrical circuit com- 
ponents comprising one or more tubular socket 
members mounted on a panel, or sheet of insulating 
material, in which the socket member extends right 
through the panel, and provides on one side (the 
front) of the panel a receptacle adapted to receive a 
plug, while a portion of the socket member projects 
at the back to enable electrical conductors to be 
soldered to it. The socket shown in the upper view 
of the drawing is a shouldered, brass rivet, the 
cylindrical exterior A being reduced towards the lower 
end B is abruptly reduced to form a right-angled 
shoulder C. The bore E is tapered to a given depth and 
then continued as a substantially parallel sided bore 
D extending right through the socket. The taper of 
the tapered section of the bore must correspond to 
that of the taper pin to be used in the socket, and be 
of sufficient depth and have sufficient surface area 
to form a firm seating for, and a good electrical 
contact with, the taper pin. The plug shown in the 
lower view consists of a steel ball F of slightly larger 
diameter than the internal diameter of the parallel- 
sided bore. The socket and the plug are both silver- 
plated. To mount the socket on a panel carry- 
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ing a printed circuit on the back, the lower 
end of the socket is inserted through the panel 
G and the printed circuit H so that the shoulder 
C locates on the front of the panel, the smaller 
diameter length of the socket projecting a very 
short distance beyond the back of the panel. 
The socket is then completed by riveting it in position 
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by plug F which is thrust into the lower tubular 
portion J, thereby splaying the projecting end which 
engages with and grips the panel. On insertion, the 
plug is itself firmly gripped in the bore in the socket. 
After assembly the end of the socket member and 
the ball are soldered together and to the layer of 
conducting material H of the printed circuit. Panels 
provided with sockets in this way can be used for the 
connection of insulated wires or cables to printed 
circuits on the panel. Although the embodiment 
described is designed to receive taper pins, the 
invention can obviously be applied to the mounting 
on a panel of sockets of any kind,—December 3, 
1958. 


TRANSPORT OF GOODS 


805,382. October 14, 1955.—Lirr STACKER TRUCKS, 
Vereinigte Glanzstoff-Fabriken Aktiengesell- 
schaft, Wuppertal-Elberfeld, Germany. 

The invention relates to fork-lift and similar trucks 
in which a lifting carriage carrying a fork or platform 
is movable along vertical guides carried by the truck. 
With the arrangement of the invention, it is possible 
for a whole set of parcels to be stacked up to the 
required stacking height with a single raising of the 
lifting platform or fork, without it being necessary for 
the parcels to be realigned, moved or lifted manually 
or by other means. As will be seen from the drawing, 
the carrier A is loaded with articles such as parcels B 
in an initial position C. At one end of the carrier, 
called the tipping end D, are the ground wheels E 
and the ground supports F, while the coupling pins 
G are mounted at the other or lifting end H. The 
coupling pins can connect at the lifting end of the 
carrier to a lifting fork J of a fork lift truck K, which 
can, in turn, move the platform or fork J, with the 
lifting end H of the carrier connected to it, in the 








vertical direction. In order to prevent the parcels 
from sliding off the carrier, a blocking fork L is 
inserted at the tipping end and a pallet M is pushed 
between the fork and the parcel adjacent to it, so that 
when the carrier is tilted, the parcels are supported on 
the pallet. It is also possible to provide the carrier 
with conveyor rollers N at the same distance from the 
ground as the rollers of a stationary roller conveyor. 
If the carrier is moved up to and secured in its initial 
position C, with its tipping end D directly at the end 
of such a stationary roller conveyor, it is possible, 
after removing the blocking fork L, for the parcels 
to slide directly on to the carrier A in the direction 
of the arrow. The truck K and the carrier A can 
then be used to draw the parcels B on level ground 
over relatively long distances before the stacking 
takes place. For transport purposes, it is preferable 
for the carrier to be raised somewhat by the hoisting 
platform J from the lowered position. The lifting 
platform is then raised into the uppermost position 
at the stacking position, so that the carrier is com- 
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pletely moved into the stacking position. The carrier 
A and the blocking fork L can thereafter be with- 
drawn beneath the pallet M.— December 3, 1958. 


METALLURGY 


805,592. January 26, 1956.—FOoRMING EXOTHERMIC 
LintINGs IN Hot Tops FoR FouNpRY MOULDs, 
Foundry Services, Ltd., Long Acre, Nechells, 
Birmingham, 7. (Inventor : George Joseph Nall 
Cherry.) 

The invention relates to an improved method of 
forming compacted masses of exothermic material 
alone or in association with sand or the like in hot 
tops for foundry moulds. Exothermic mixtures, and 
methods of using them, of particular value are 
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described in Specification No. 627,678, and other 
exothermic mixtures are described in Specifications 
Nos. 774,490, 774,491, 769,719, 775,380 and 772,273. 
The drawing illustrates, by way of example only, 
the provision of an exothermic lining in a hot top 
box. It shows an existing hot top box A in an 
inverted position. A refractory insulating backing 
sleeve B is in position. The entire box A and backing 
B is placed under the blow plate C of a conventional 
core blower, the connections to which are shown at 
D. The blow plate C is made to carry centrally 
a core E whereon a rubber sheath or sac F is located. 
Exothermic mixture is blown through the blow slots 
G to fill the space between the rubber sheath F and 
the refractory insulating backing B. When this pro- 
cess is completed compressed air is introduced into 
the chamber formed by a portion of the blow plate C 
and the rubber sac F stretched over the core E. This 
chamber is sealed by a rubber ring H. This air, pass- 
ing through vents J, causes the rubber sac F to dilate 
and compress the exothermic material radially against 
the oe Fixation of the exothermic face may 
now be effected by the carbon dioxide process, 
if so desired, after which the compressed air 
is released and the core E is withdrawn. Alicrna- 
tively, the rubber sheath F may be deflated, the core 
E withdrawn and the exothermic material allowed to 
set under the influence of residual heat from the 
backing or by other means. In the method illustrated 
a metallic plate is located on the bottom face of the 
hot top box to prevent the rubber sac F expanding 
vertically downwards under the influence of the 
compressed air.— December 10, 1958. 
MEASURING INSTRUMENTS 

805,671. June 22, 1956.—HIGH PREssURE WATER 

GauGes, Hopkinsons, Ltd., Britannia Works, 

Huddersfield, and Richard Leslie Brown, of the 

Company’s address. 

The invention relates to water gauges, and the 
object of the invention is to provide effective means 
for maintaining the windows free from accumulated 
sediment. As will be seen from the drawing the 
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gauge shown comprises a body A, having a vertical 
longitudinal bore B adapted to be connected at its 
ends to a boiler drum. At intervals, transverse 
bores C are provided, the outer ends of which are 
closed with glass plates D with mica discs F on the 
steam or water side for protection against erosion. 
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The plates D and discs £ are held in place by metal 
holders F which have apertures G through which 
beams of light may be projected across the vertical 
bore. In accordance with the invention a second 
vertical bore H beside the normal bore B can be 
supplied with water or steam from a branch J. 
Side channels K extend from bore H to adjacent the 
mica discs E, the arrangement being such that the 
water or steam passed through the channels K will 
sweep across the faces of the mica discs and clear 
them of sediment, the water or steam passing away 
through the transverse bores C and the longitudinal 
bore B. The flow of steam or water is shown by the 
small arrows in the drawing. Thus with regular 
blowing of water or steam across the mica faces the 
accumulation of sediment is prevented and a good 
gauge visibility is maintained.— December 10, 1958. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

To-day, Jan. 9.—Laverroo” AND District Brancn : Industrial 
Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, I, “* Underfloor Heating,”’ A. Thomas, 7.30 p.m. 

Mon., Jan. 12.—BOURNEMOUTH Brancu : Grand Hotel, Firvale 
Road, Bournemouth, Films on “ Power Cable Laying "’ and 
“Current Collection Equipment,”” 8 p.m. ye CENTRAL 
LONDON BRANCH White Hall Hotel, Bloomsbury Square, 
London, W.C.1, “ Floor-Warming To-day,”” L. Shepherd, 
7.15 p.m. 

Tues., Jan. 13.——PORTSMOUTH AND District BRANCH : Ministry 
of Labour and National Service, Lake Road, Portsmouth, 
“ Welding,” 7.30 p.m. % SouTH East LonpoN BRANCH : 
Eitham Green School, Queenscroft Road, Eltham, London, 
S.E.9, “Railway Electrification,” A. Norton, 7.45 p.m. 
* Yorx Brancn: “ Georgian House,”’ Blossom Street, 
York, “ Silicones and Their Applications,”’ 7.30 p.m. 

Wed., Jan. 14.—BimmMtNGHAM BRANCH : Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 2, 
“The National Inspection Council—Its Aims and Objects,”’ 
E. W. Roper, 7.30 p.m. %& BraprorD BrRancu: Midland 
Hotel, Bradford, “ Ball Bearings,’’ J. Warren, 7.30 p.m. 
% GLASGOW BraNcH : Institution of Engineers and Ship- 
builders in Scotland, 39, Elmbank Crescent, Glasgow, C.2, 
“HV. Cable Manufacture and Uses,” 8 p.m. LUTON 
Brancu : Chamber of Commerce, George Street West, Luton, 
“ Flameproof Installations,”’ S. J. Emerson, 8 p.m. ye WoLver- 
HAMPTON AND District BRANCH : M.E.B. Showrooms, 
Darlington Street, Wolverhampton, “ Floor Warming,” 
S. C. Dineage, 7.45 p.m. 

BRITISH INSTITUTION OF RADIO ENGINEERS 

Wed., Jan. 14.—SoutuH Wa.es Section : College of Advanced 
Technology, Cardiff, ‘‘ Computer Control of Machine Toois,”’ 
H. Ogden, 6.30 p.m. xe NorTH EASTERN SECTION : Institution 
of Mining and Mechanical Engineers, Neviile Hall, Westgate 
Road, Newcastle upon Tyne, “ The Design and Construction 
of an Electronic Digital Computer,’’ R. W. Walker, 6 p.m. 

Thurs., Jan. 15,—ScortisH Section : Institution of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow, “ Satellite 
Development and the Moon Rocket,”’ P. H. Tanner, 7 p.m. 

Fri., Jan. 16.—ScorrisH Section: Department of Natural 
Philosophy, The University, Drummond Street, Edinburgh, 
“ Satellite Development and the Moon Rocket,”’ P. H. Tanner, 
7 p.m 

COMBUSTION ENGINEERING ASSOCIATION 

Wed., Jan. 14.—NorTHERN REGION: Hotel Metropole, Leeds, 
“ Mechanical Handling, Storage, Conditioning of Solid 
Fuels.”’ W. G. Archer, 11 a.m. ye NorTH WESTERN REGION : 
Engineers’ Club, Manchester, Brains Trust on “ The Working 
of the Clean Air Act," 2.30 p.m. 

DIESEL ENGINEERS AND USERS ASSOCIATION 

Thurs., Jan. 1§.—Institute of Marine Engineers, The Memorial 
Building, 76, Mark Lane, London, E.C.3, “Multi-Fuel High- 
Speed Diesel Engines,"’ H. L. Troughton and R. L. Fowler, 
2.30 p.m 

ILLUMINATING ENGINEERING SOCIETY 

Mon., Jan. 12.—Leeps Centre: British Lighting Council, 24, 
Aire Street, Leeds, 1, Forum on “ Home Lighting,” 6.15 p.m 
te SHEFFIELD CENTRE : Department of Mining, University of 
Sheffield, Mappin Street, Sheffield, ““ Mine Lighting Problems,”’ 
A. Roberts, W. J. Wellwood Ferguson, A. G. Neill and B. N. 
Clarkson, 6.30 p.m. 

Tues., Jan. 13.—Lonpon Centre ; Federation of British Indus- 
tries, 21, Tothill Street. London, S.W.1, “* Designed Appearance 
Lighting of Gloucester Cathedral.”’ J. M. Waldram, 6 p.m 

Thurs.. Jan. 18.—Gtascow Centre: British Lighting Council, 
29, St. Vincent Place, Glasgow, C.1, “ An Analytical Approach 
to Industria! Lighting,”"’ W. Imrie-Smith, 6.30 p.m. 

INCORPORATED PLANT ENGINEERS 

Tues., Jan. 13.—MANCHESTER SecTION : Engineers’ Club, Albert 
Square, Manchester, “ Industrial Law and the Plant Engineer,” 
C. N. Giidewe.1, 7.15 p.m 

Wed., Jan. 14.—Dunpee Brancn : Taypark Hotel, West Ferry, 
Dundee, “ Paints and Anti-Corrosives,”” R. A. Sim, 7.30 p.m. 
te East Mipianps Brancn: Sherwood Room, County 
Hotel, Theatre Square, Nottingham, “ A Criticism of Technical 
Education,” H. L. Haseigrave, 7 p.m. ye WesTERN BRANCH : 
Grand Hotel, Broad Street, Bristol, “Nuclear Energy,” 
M. D. Wood, 7.15 p.m 

Thurs., Jan. 15.—BLACKBURN BRANCH: White Bul! Hotel, 
Blackburn, “ Education,’’ C. H. Lambert, 7.30 p.m. 

INSTITUTE OF BRITISH FOUNDRYMEN 

Wed. Jan. 14.—SOUTHAMPTON Section: Technical College, 

St. Mary’s Street, Southampton, Films, 7.30 p.m 
INSTITUTE OF FUEL 


Wed.. Jan. 14.—Institution of Civil Engineers, Great George 
Street, London, $.W.1, “ Fuel Problems in Merchant Ships," 
W. McClimont, $.30 p.m. _ 

Thurs., Jan. 18.—-MerseysiDe Sus-Section : Liverpool Engineer- 
ing Society’s Rooms, 9, The Temple, Dale Street, Liverpool 
_ Baperiences with Industrial Back Pressure Generation,’ 
J. W. Alexander, 7 p.m. *¥ MIDLAND SECTION : Birmingham 
Exchange and Engineering Centre, Stephenson Place, Birming- 
ham, 2, “ Fuel Efficiency and Measuring Techniques in a Stee! 
Works,” R. Mayorcas, 6.30 p.m. 

INSTITUTE OF MARINE ENGINEERS 

Tues., Jan. 13.—Memorial Building, 76, Mark Lane, London, 

E.C.3, Joint Meeting with the Institution of Nava! Architects, 


meeting. 
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“ The Development of Air Conditioning in Ships,’’ S. J. Jones 
and J. K. W. MacVicar, 5.30 p.m. 

Wed., Jan. 14,—-ScortisuH Secrion : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2, * Research 
and Failures of Metals in Service,’’ C. E. Phillips and A. C. 
Low, 7.30 p.m. 

Thurs., Jan. 15.—Nortu East Coast Section: Stephenson 
Builaing, King’s College, Claremont Road, Newcastle upon 
Tyne, “ Centrifugal Purification of Oil,"" M. E. O’K. Trow- 
bridge, 6.15 p.m. ye KiNGsToNn-uPON-HULL AND East 
MIDLANDS SECTION: Royal Station Hotel, Kingston-upon- 
Hull, “ The Holmes Werkspoor Engine: Building, Testing 
and in Service,"’ Bryan Taylor, 7.30 p.m. 


INSTITUTE OF METALS 

Thurs., Jan. 15.--17, Belgrave Square, London, S.W.1, “* The 
Oxidation of Metals at High Temperatures,’ C. E. Birchenal! 
6.30 p.m. 

INSTITUTE OF NAVIGATION 

Fri., Jan. 16.-Royal Geographical Society, 1, Kensington Gore. 
London, S8.W.7, * Blind Landing Problems,’’ W. J. Charniey, 
5.15 p.m. 

INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Tues., Jan. 13.—-MIDLAND CENTRE: Birmingham Exchange and 
Engineering Centre, Stephenson Place, Birmingham, ** Taking 
Stock on Maintenance,”’ P. H. Wyke Smith, 7.30 p.m. % SourH 
WesTeRN Group: Rougemont Hotel, Exeter, * Oil Engine 
Injectors and their Maintenance,’ T. G. Charlesworth, 
7.30 p.m. 

Wed., Jan. 14.—-East MIDLANDS CenTRE : Mechanics’ Institute, 
Nottingham, “ Wear and Tear’’ (Part 2), J. E. Johnson, 
7.30 p.m. ye SOUTHERN CENTRE: Palmeira Hotel, Hove, 
Brighton, “‘ Some Factors Affecting the Selection and Use of 
Fuels and Lubricants,’’ R. D. Owen, 7.30 p.m. 

Thurs., Jan. 15.—Yorxsuire Centre: Great Northern Hotel, 
Wellington Street, Leeds, 1, “‘ Trends in Modern Road Pas- 
senger Transport,”’ R. Cox, 7.30 p.m. 

INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 

Mon., Jan. 12.—NorTHERN CENTRE: North Eastern Board’s 
Lecture Theatre, Carliol House, Newcastle upon Tyne, “ Drain- 
age of Agricultural Land,’’ G. H. Theobald, 6.45 p.m. 

Tues., Jan. 13.—-LONDON BRANCH : 6, Buckingham Gate, 
London, $.W.1, “Ground Adhesion Problems of Wheeled 
Agricultural Tractors,’’ A. Senkowski, 2.15 p.m. 

INSTITUTION OF CIVIL ENGINEERS 

Tues., Jan. 13.—Great George Street, Westminster, London, 
S.W.1, “‘Habbaniyah Flood Relief and Storage Scheme.’ 
R. D. Gwyther, A. P. Humble and R. K. Lewis, 5.30 p.m. 

Thurs., Jan. 15.—NoORrTH WESTERN ASSOCIATION : Queen Hotel, 
Chester, “‘ Off-Shore Boring,’’ W. H. Brooks, 7.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS 

Mon., Jan. 12.—INPORMAL MEETING: Savoy Place, London 
W.C.2, Discussion, “* What is the Economic Limit of Mechani 
cal Aid to Field Work,”’ opened by P. F. Clark, 5.30 p.m 
xe Nort Eastern Centre: Neville Hall, Westgate Road 
Newcastle upon Tyne, “‘ The Design and Performance of the 
Gas-Filied Cable System,”’ E. P. G. Thornton and D. H 
Booth, 6.15 p.m. ye SourH MIDLAND CENTRE: Winter 
Gardens, Malvern, “ Electrostatic Loudspeakers,” P. J 
Walker, 7.30 p.m. ¥ SouTH MIDLAND SUPPLY AND UTILIza- 
TION Group : College of Technology, Birmingham, “ Recent 
Developments in Medium-Voltage High-Breaking-Capacity 
Fuse Links,’ R. H. Dean, 6 p.m. WESTERN CENTRE : 
South Wales Institute of Engineers, Park Place, Cardiff, 
“The Design of the 330kV Transmission System for Rho- 
desia,’’ F. C. Winfield, T. W. Wilcox and G. Lyon, 6 p.m. 

Tues., Jan. 13.—EpucaTIOon Discussion CIRCLE AND LONDON 
GRADUATE AND STUDENT SECTION: Savoy Place, London, 
W.C.2, Discussion on “ Education and Training from the 
Student’s Point of View,’’ 6.30 p.m. ye East MIDLAND 
Centre: Loughborough College, Loughborough, “* Results 
of Full-Scale Stability Tests on the British 132kV Grid System,’’ 
F. Busemann and W. Casson, 6.30 p.m NorTH EASTERN 
Centre: College of Further Education, Workington, “* The 
Design and Performance of the Gas-Filled Cable System,” 
E. P. G. Thornton and D. H. Booth, 7 p.m. ye NORTHERN 
IRELAND CENTRE : Civil Engineering Dept., Queen's University, 
Belfast, “‘ The Use of Steel-Tank Mercury-Arc Inverters for 
Generating Medium Frequencies for Induction Heating,’ 
D. L. Smart and J. J. L. Weaver, 6.30 p.m. 

Thurs., Jan. 1§.—UTILIZATION SECTION : Savoy Place, London, 
W.C.2, in conjunction with the British Nuclear Energy Con- 
ference, “ Electrical Installation at Calder Hall Nuclear Power 
Station,”’ N. J. Mackay and E. Hardwick, 5.30 p.m IRISH 
BRANCH : Physical Laboratory, Trinity College, ublin, 
“ Probability and Statistics in Engineering Problems,’’ M. D. 
McCarthy, 6 p.m 

Fri., Jan. 16.—NorRTH STAFFORDSHIRE SuUB-CENTRE : Technical 
College, Stoke-on-Trent, “* Operational Experience at Calder 
Hall,”’ K. L. Stretch, 7 p.m. ye LONDON GRADUATE AND 
STUDENT SECTION : Savoy Place, London, W.C.2, “* Frontiers 
of Space Research,”’ R. M. Page, 6.30 p.m. 

INSTITUTION OF ENGINEERING DESIGNERS 

Mon., Jan. 12.—NortTH East BRANCH : Northern Architectural 
Association Hall, 6, Higham Place, Newcastle upon Tyne, |, 
“ Design in Relation to the Production of Castings,’’ G. Elston, 
7.15 p.m. 

INSTITUTION OF LOCOMOTIVE ENGINEERS 

Wed., Jan. 14.—Institution of Mechanical Engineers, 1, Birdcage 
Walk, London, S.W “ Automatic Train Control—The 
British Railways System.”’ J. H. Currey, 5.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS 

To-day, Jan. 9.—ORDINARY MEETING IN CONJUNCTION WITH THE 
ApPLieD MeCHANICS Group : 1, Birdcage Walk, Westminster, 
London, S.W.1, “ Stress and Deformation Studies for Sand- 
wich Rolling Hard Metals,’’ R. R. Arnold and P. W. Whitton, 
6 p.m. 

Mon., Jan. 12.—MIDLAND GRADUATES’ SECTION: College of 
Technology and Arts, Rugby, “ The Nature of Corrosion,” 
6.30 p.m. 

Tues., Jan. 13.—AuTOMOBILE Division: 1, Birdcage Walk, 
Westminster, London, S.W.1, “ Standards and Standardiza- 
tion in the Motor Industry,’’ E. Woodbridge, 6 p.m. ye Eastern 
Brancu: George Hotel, Colchester, ** Large Pipeline Projects,” 
A. C. Hartley, 7.30 p.m. ye NORTHERN IRELAND BRANCH : 
Museum and Art Gallery, Belfast, First Annual Meeting, 
7.30 p.m. ye SOUTHERN GrapuatTes’ SecTION: Technical 
College, Southampton, “‘ The Metallurgist and the Engineer,”’ 
H. Bowes, 7.30 p.m. 

Wed., Jan. 14.—East MipLanps BrRaNncH: Lecture Theatre, 
College of Technology, Loughborough, Annual! Meeting, 
“Nuclear Power, Past, Present and the Near Future,”’ J 
Diamond, 7 p.m. yy SOUTHERN BRANCH : Technical College, 
Reading, Annual Meeting ; Chairman's Address, 7.30 p.m 
¥ YorksHire Branch: The University, Sheffield, Annual! 
Meeting, 6.30 p.m. 

Thurs., Jan. 15.—Stream Group : 1, Birdcage Walk, Westminster, 
London, S.W.1, Discussion on “ Boiler Feed Water,”’ 6 p.m 
% INDUSTRIAL ADMINISTRATION AND ENGINEERING PRODUC- 
TION Group: Engineers’ Club, Albert Square, Manchester, 
** Electro-Plating Applied to Engineering,’’ A. F. Brockington, 
6.45 p.m. % ScoTTisH BrRaNcH: Royal College of Science 
and ncinny. Glasgow, “ Recent Developments in the 
Manufacture of Castings,”’ J. L. Rice, R. W. Ruddle and P. A. 
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Russell, 7.30 p.m. ye East MIDLANDs GraDuares’ SECTION: 
Room 104, College of Technology and Commerce Leicester, 
“Effect of Constant Cutting Speeds during Fazing Operations 
on a Centre Lathe,” Sant Kumar, 7.15 r.m. 4 YORKSHIRE 
GRADUATES’ SECTION : Hotel Metropole, Leeds, “ Investment 
Casting,” C. I. Lewis, 6.30 p.m. 

Fri. Jan. 16.—ORDINARY MEETING IN CONJUNCTION WITH THE 
Hyprautics Group: 1, Birdcage Walk, London, 5.W.1, 
7 Inherent Non-Linear Effects in Hydraulic Control Systems 
with Inertia Loading,” J. K. Royle aud “ Response vu! a 
Loaded Hydraulic Servomechanism,”’ D. FE. Turnbull, 6 p.m. 

SH BRANCH : Dick Institute, Ki!marnock, ‘* Recent 
velopments in the Manufacture of Castings,” J. L. Rice 
R. W. Ruddle and P. A. Russell, 7.30 p.m. 
INSTITUTION OF NAVAL ARCHITECTS 

Tues., Jan. 13.—-Memorial Building, 76, Mark Lane, London, 
E.C.3, Joint Meeting with the Instituie of Marine Engineers, 
“Development of Air Conditioning in Ships,” S. J. Jones 
and J. K. W. MacVicar, 5.30 p.m. 

INSTITUTION OF PRODUCTION ENGINEERS 

Mon., Jan. 12.—East AND West RIDINGS REGION: Hotel 
Metropole, Leeds, “* Ceramic Cutting Too's,’’ G. R. Connor, 
7 p.m. ye East AND West RIDINGS REGION : Grand Hotel, 
Sheffield, ‘* Non-Destructive Testing,’ P. Fox, 6.30 p.m. 
%& NortH Western ReGion : Grand Hotel, Hanley, Stoke- 
on-Trent, “ Electronic Computer Control! of Machine Tools,” 
H. Ogden, 7.30 p.m. 

Tues., Jan. 13.—East AND West RIDINGS REGION: Technical 
College Hall, Doncaster, “ Pressure Die Casting,” 7 p.m. 

Wed., Jan. 14.——WOLVERHAMPTON GRADUATE SECTION : College 
of Technology, Wulfruna Street, Wolverhampton, “ High 
Speed Machining in the Aircraft Industry,’ S. Radcliffe, 
7 p.m. je NORTH WESTERN REGION Exchange Hotel, 
Tithebarn Street, Liverpool, 2, “‘ B. A. Williams Award Prize 
Papers,”’ 7.30 p.m. ye NorRTH WESTERN REGION ; Accrington 
College of Further Education, Sandy Lane, Accrington, 
“ Inspection as an Aid to Production,’’ W. Maiden, 7.30 p.m. 
%& SouTH WESTERN REGION: The University, Bristol, “A 
i of Operational Research Activities,” N. A. Dudley, 
.30 p.m, 

Thurs., Jan. 15.—ScotTisH REGION: Visit to the Production 
Department, Royal College of Science and Technology, 
Glasgow, 7.30 p.m. ye SOUTH EASTERN REGION: Royal 
Empire Society, Northumberland Avenue, London, W.C.2, 
“Plastic Mouldings Production’ L. H. Hayward, 7 p.m. 
¥%& Luton GrabuaTe SECTION : Whole day visit to Vauxhall 
sei ee ee en REGION : Polygon Hotel, 
Southampton, “ Work Study Applied to Engineerin: ain- 
tenance,’’ D. W. Allen, 7.15 p.m. . _— 

Fri. ,Jan. 16.—EASTERN REGION : Golden Lion Hotel, Cornhill, 
Ipswich, “* The Russian Machine Tool Industry,”” N. Stubbs 
and P. Trippe, 7.30 p.m. 

INSTITUTION OF THE RUBBER INDUSTRY 


Mon., Jan. 12.—LéICESTFR SECTION: Bell Hotel, Leicester 
“Liquid Rubber,” C. Speight, 7.30 pm. & MANCHESTER 
Section: Technical College, Newion Heath, ” Recent 
Developments in Rubber Machinery “* K. M. Wilson, 6 p.m, 
%& Merseysipe Secrio* : Exchange Hotel, Liverpool. ‘ New 
Polymer Developments,”’ 7.15 p.m. %e MIDLAND SECTION : 
James Watt Memoria Institute, Great Charles Street, Bir- 
mingham, “‘ Some Industrial Applications of Latex,” H. J. C. 
Chard, 6.45 p.m. ye SOUTH WALES AND MONMOUTHSHIRE 
SecTION : Kings Head Hotel, Newport, “‘ Some Compound- 
ing Aspects of Styrene/Butadiene and Buty! Rubbers,” R. B 
Moore, 7.30 p.m. 

Tues., Jan. 13.—LONDON SECTION : Royal Society of Tropical 
Medicine and Hygiene, Manson House, 26, Portland Place 
London, W.1, “Compounding Nitrile Rubber for Specific 
Properties,”” S. E. Bolam, 5.30 pm., and “Some Aspects of 
High Temperature Vulcanisation,” G. Bielstein, 7 p.m 
% ScorrisH SECTION : Institution of Engineers and Ship- 
builders in Scotland, 39, Elmbank Crescent, Glasgow, C.2 
“Moulding and Forming of High Density Polyethylene 8 
R. Hayes, fees 2 ny . 5 ‘ 

Wed., Jan. 14,—-WEsT OF ENGLAND SECTION : Royal Y, 

Hotel, George Street, Bath,“* Comparison of ttl a 
Rubber and Plastics Industries,’’ K. Wilson, 7.45 p.m. 
INSTITUTION OF STRUCTURAL ENGINEERS 

Tues., Jan. 13.—LONDON GRADUATES AND STUDENTS’ SECTION: 
11 .Upper Belgrave Street, London, S.W.1, “ The Relationship 
of the Institution to the Graduates and Students,’ F. R 
Bullen, 6.30 p.m. Ye LANCASHIRE AND CHESHIRE BRANCH - 
College of Science and Technology, Manchester’ “ Some 
Structures Involving Unusual Design Probiems,” C. E. Saun- 
ders, 6.30 p.m. 

JUNIOR INSTITUTION OF ENGINEERS 


To-day, Jan. 9.—Pepys House, 14, Rochester Row, Westminster. 
London, S.W.1, “ Engineering Tolerances,” R. J. Herbert, 


p.m. 
Mon., Jan. 12.—SHEFFIELD SECTION: Livesey Clegg House 
44 Union Street, Sheffield, 1, “The Dutie Welfare 
Officer,”” Ann Moncur 7.30 p.m. edna ai 
Fri., Jan. 16.—Pepys House 14. Rochester Row, Westminster 
London, S.W.1, “ Engineering Uses of Epoxy Resins’ R’ 
Land, 7 p.m. cia 
MANCHESTER ASSOCIATION OF ENGINEERS 
Fri., Jan. _16.—Engineers’ Club, Albert Square, Manchest 
“Soil Mechanics,” L!. Morgan, 645 pam. nesters 
NORTH EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 
rode, sey Fay hogy ree at upon Tyne, “ High 
orque erchant ip Gearing,” J. R. G. Brg é 
M. C. Oldham, 6.15 p.m. a 
REINFORCED CONCRETE ASSOCIATION 
Wed., Jan. 14.—11, Upper B-Igrave Street, London. S.W.1, “A 
Survey of Recent Developments in Reinforced Concrete,”’ 
A. W. Hill, 6 p.m. : 
ROYAL INSTITUTION OF CHARTERED 
SURVEYORS 
Wed., Jan. 14.—12, Great George Street, Westminster, Lond. 
S.W.1, “The Maintenance of Modern Buildings,” H. 3. 
Eldridge, 5.45 p.m. , 
ROYAL STATISTICAL SOCIETY 
Wed., Jan. 14.—GENERAL APPLICATIONS SECTION: Royal Institute 
4 re? — and by: tne Portland Place, London 
.1, “ Wage Rates and Unemp!oyment,” A. W. Phil i 
R. G. Lipsey, 6.15 p.m. a 
SOCIETY OF CHEMICAL INDUSTRY 
a gg tL pag eee Group: 14. Belgrave 
Square, ndon, S.W.1, “ An nisation for I ion.”’ 
E. W. Greensmith, 6 p.m. mi See: Sean 
rg ieee heen mene MATERIALS Group : 
"i grave Square, London, S.W.1, “ Aerated C ” 
G. E. Bessey, 6 p.m. nares, 
SOCIETY OF INSTRUMENT TECHNOLOGY 
Wed., Jan. 14.—Data ProcessinG SECTION: Manson H 
— Place, London, W.1. Symposium on Storage Media’ 
.30 p.m. ; 
Thurs., Jan. 1S.—East MIDLANDS SECTION : Electricity Show- 
rooms, Derby, “ Ratlway Signalling Development.’ ), $3 
Davis, 6.30 p.m. tie 
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SPRAY 
NOZZLE 


NON-GLOGGING 
INVOLUTE TYPE 


t” to 3” Dia. Inlet. 
Capacities 23 to 12,000 G.P.H. 
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STAINLESS 
& ALLOY 
FORGED 
STEEL 

FITTINGS 


FOR STEAM, AIR, 
GAS OR FLUIDS 
Screwed A.P.I., B.S.T.P.T. or socket 


weld in carbon steel, chrome 
molybdenum or stainless steel. 


FRANCIS CAIRD LIMITED 


AFRICA HOUSE - KINGSWAY - LONDON W.C.2. | Tel: Holborn 557 











41 











| 
4 
wo 


O78 2 duvag 





Ni ' fe - 








For Water Cooling, Gas Washing, 
bad Dust Laying and other purposes. 


LEDWARD & BECKETT 


PARLIAMENT MANSIONS « ABBEY ORCHARD ST. 
LONDON, S.W.I. 








PHONE: ABBEY 5429 























THE FIRST NAME ON 
ANY FILE - 


GENUINE <STUBS FILES 


* The achievement of seven generations of 
craftsmen. 

GENUINE <STUBS FILES are produced in 

the same factory as GENUINE <STUBS 

SILVER STEEL—both are accepted as a 

standard of quality throughout the 


world. 
GENUINE “STUBS products are sold 
by all the best dealers. 
* Insist on these quality goods through 


specifying GENUINE <STUBS. 





PETER STUBS LIMITED 


FOUNDED IN 1773 WARRINGTON: ENGLAND 
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WHO SAID 
REPETITION GREY 
IRON CASTINGS? 






From 
1 oz to 1 cwt 


When the call is for Grey Iron Castings, Henley Foundries 
can answer it. . . Swiftly, Economically 

@ Good Machining Properties @ High Dimensional Accuracy 
@ First-Class Finish and Appearance @ Repetition Work a Speciality 


HSQLSY FOIUORISS 


All enquiries to: HENLEY FOUNDRIES LTD., BANNER’S LANE, CRADLEY, 
CRADLEY HEATH, STAFFS. PHONE: CRADLEY HEATH 66901 


ENGINEER 
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Worm Drive HOSE CLIP 


Our 100 years presswork experience has enabled us to produce a clip 
with all the tenacity of the Bulldog. 


Immediate delivery of all Standard sizes from stock. 


Sample ond price list from Dept. E 
HERBERT TERRY & SONS LTD., Spring Specialists, REDDITCH, WORCS 
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MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty Years’ Service to the 
mining Industry throughout the World 


Catalogue sent on request 


ROPEWAYS LTD 


62 LONDON WALL, LONDON, €E.C.2. 


Telephone: National 0124/5 Telegrams: “ Ropeways*’ London 




















2" x *&’ 


—10 secs. 
© For 


—3 secs. 


PNEUMATIC 
SAW MACHINE 





CAPACITY 2jin. OR 3in. BARS OR TUBES 


Dead Square Cut. No Work Hardening. 

Fixed or Variable Speeds. 

Fixed Work Position for Rigid Control. 

The Work is Gripped on Both Sides of the Saw Blade, Waste Ends 
Eliminated. 

Fully Automatic Machines with Magazine Feed for Short Lengths. 

Semi-Automatic Machines for Long Lengths. 


We can also offer standard or special purpose machines for 
screwing or cutting-off or both. May we quote you? 


No Dust. No Fraze. 


Write for descriptive leaflet E.1, or call at our Works for a 
demonstration. 







VOUCHER LTD., ESSEX TERRACE, INTOWN, WALSALL, STAFFS 
Telephone: WALSALL 2759 & 3396 
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This colliery in North Staffordshire has 
100,000 square feet of glazing by the 
British Patent Glazing Company Ltd., 
some 12,600 square feet being 

in the heapstead building alone. 

The use of Birmetals aluminium alloy 
extruded section as the glazing 

bar means that only a minimum 

of maintenance will be needed, 
because of its inherent stability 

and resistance to corrosion. 

Reduction of maintenance costs 

is only one of the ways in which 

apf Birmetals aluminium alloys can help 
WYO) architects and engineers alike. Why 
: iG not write now for further information ? 


Architects 
Department) 





National Coal Board (Architects 
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PATENT GATENARY CONVEYORS 


AND LUBRICATORS 
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"This conveyor, installed in the Cauldon 
Cement Works of Messrs. G. & T. Earle & 
Co. Ltd., has been running for 18 months, 24 hours 


per day and, to quote a letter from the Company, 
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**has given every satisfaction.’’ Dimensions: 24” x 10”, 
approximately 300’ long, last 200' having an incline of 30°. 


Duty: 80 T.P.H., 25 F.P.M., 20 H.P. 


This conveyor, fitted with our automatic chain lubricators, is installed in the 
Rodmell Cement Works of Messrs. Associated Portland Cement Co. Ltd. and 
has been running for 9 months, 24 hours per day. Their Works Manager has 
expressed his complete satisfaction with performance of conveyor and 
lubricators. Dimensions: 18” x 6’ x 45 T.P.H. 


An 18° x 10’ x 450 centres x 100 T.P.H. conveyor has since been supplied to 
Messrs. Associated Portland Cement Co. Ltd., for White’s South African 
Portland Cement Co. Ltd. Lichtenburg Works and orders are on hand for 
two 40” x 10 catenary-type x 60’ centres continuous elevators and two 


I8" x §” conveyors for their Johnsons Works, to be fitted 





with our latest type of lubricator. 





PATENT AUTOMATIC LUBRICATORS 


MARK I! DESIGN There are two types, single-arm 3 years under the most arduous conditions 


and multi-point, as illustrated, both of which give effective lubrication in the Hope Cement Works of Messrs. G. & T. Earle & Co. Ltd. 
of chain and outboard rollers with the absolute minimum of attention Both types have been exported in quantities for elevators and pig 
and unskilled operation. Mark 1 prototype has been in operation for casting machines. 


CLARKE, CHAPMAN & COMPANY LIMITED LONDON OFFICE: 


VICTORIA WORKS, Dunster House, Mark Lane, E.C.3. 
GATESHEAD CO. DURHAM bike hapman GLASGOW OFFICE: 116 Hope Street, C. 2. 


MANCHESTER OFFICE: 8 King Street, 2. 
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HAMMERED OR 
HYDRAULIC PRESSED 


a a 
IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 
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INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 
























































TRADE \Sinedizy MARK 
PAN GRINDING MILLS 
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Hackbridge transforn 


HA CKBRIDGE 


HACKBRIDGE AND HEWITTIC ELECTRIC COMPANY LTD ae — a i 


HERSHAM - WALTON-ON-THAMES - SURREY PERFORATED OR SOLID BOTTOMS 


Telephone: Walton-on-Thames 760 (8 lines) Telegrams & Cables: “Electric, Walton-on-Thames” OVER OR UNDER DRIVEN 


OVERSEAS REPRESENTATIVES.—ARGENTINA: H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA: Hackbridge and Hewittic Electric b 

Co, Ltd,, 171 Fitzroy Street, St. Kilda, Victoria ; N.S.W Queensland W. Australia: Elder, Smith & Co. Ltd.; South Australia: Parsons & Robertson Smedley Brot ers. 
Ltd.; Tasmania: H. M. Bamford & Sons (Pty.) Ltd., Hobart. BELGIUM & LUXEMBOURG : Pierre Pollie, Brussels 3. BRAZIL: Oscar G. Mors, Bel er. Derb shire 
Sao Paulo. BURMA Neonlite Manufacturing & Trading Co. Ltd., Rangoon CANADA : Hackbridge and Hewittic Electric Co. of Canada Ltd., Pp x 1: . 
Montreal ; The Northern Electric Co. Ltd., Montreal, etc. CEYLON: Envee Ess, Ltd., Colombo. CHILE Sociedad Importadora del Pacifico Ltda., ‘ 
Santiago. EAST AFRICA Gerald Hoe & Co., Nairobi EGYPT Giacomo Cohenca Fils, S.A.E., Cairo. FINLAND : S&hk6-ja Koneliike O.Y Telephone: Belper 2 
Hermes, Heisinki. GHANA, NIGERIA & SIERRA LEONE: Glyndova Ltd. GREECE Charilaos C. Coroneos, Athens. INDIA: Steam & Mining 
Equipment (India) Private Ltd., Calcutta ; Easun Engineering Co. Ltd.. Madras 1. IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & 
BORNEO : Harper, Gilfillan & Co., Ltd., Kuala Lumpur. NETHERLANDS: J. Kater E. I., Ouderkerk a.d. Amstel NEW ZEALAND: Richard- 
son, McCabe & Co. Ltd., Wellington, etc. PAKISTAN: The Karachi Radio Co., Karachi 3. SOUTH AFRICA: Arthur Trevor Williams (Pty.) Ltd., 
Johannesburg, etc. CENTRAL AFRICAN FEDERATION : Arthur Trevor Williams (Pty.) Ltd., Salisbury THAILAND : Vichien Phanich Co. Ltd.., 
Baugkok. TRINIDAD & TOBAGO : Thomas Peake & Co., Port of Spain. TURKEY: Dr. H. Salim Oker, Ankara, U.S.A.: Hackbridge and Hewittic 
Electric Co. Ltd., P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUELA : Oficina de Ingenieria Sociedad Anonima, Caracas. 























mi work at a very low die cost. Tangential Die Head with quick opening 
and closing device, . . . no nuts to unscrew, 

Life of Tangential Dies 15 to 20 times that of ordinary Dies. 

Capacity from jin. to 4in. B.S.P. of 4in. to 2in. Bolts. 


ASHTON-UNDER-LYNE, ENGLAND 
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STANDARD’S 


BUILT-UP PISTON ASSEMBLY 
For HYDRAULIC WORK AND HIGH PRESSURE SEALING 


HARD BRONZE GUIDANCE BING - " 
CAST (RON MOUSING RING — ow 


GAONZE OUTER RING -———— 


CAST PRON GNINER SPRING Rul 


CAST PROM SPACING RING 





Cut away illustration showing component parts 


ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY 
@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum. 
@ No possibility of ring distortion due to springing 
over solid piston. 
@ Any length of assembly can be built up to suit 
customers’ requirements. 


THE STANDARD PISTON RING & ENGINEERING 
COMPANY LIMITED _ Established 1893 


PREMIER WORKS + DON ROAD - SHEFFIELD 9 + ENGLAND 
Telephone : Sheffield 42076-7-8 (3 lines) Telegrams : Ocean Sheffield 9 





CYLINDRICAL 
LOAD 
LIFTING 
DEVICE 


SWL 15 CWT 


Type 151 D Cylindrical 
Load Lifting Device 

in ratings up to 5 tons, 
— diameters to suit 
requirements. 

Semi-automatic Lock 

Open Mechanism 

included; Renewable steel- 
hacked bronze bearings fitted 


to all fulcrums. 


British Electrical 
Repairs Limited 


Better Equipment Empire House, Charlotte St., Manchester 1 


for Raising Loads 








Works at: Bath, Birmingham, Cardiff, Chesterfield 
Edinburgh, Glasgow, Hawick london, Newcastle 
Swansea 

dmBER83 

















2,300 
WAGONS 


FOR 
NEW ZEALAND 


GOVERNMENT 
RAILWAYS 
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Nearly 7,000 4-Wheeled 
Wagons have been delivered to New 
Zealand since 1947 


METROPOLITAN CAMMELL 
CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE: SALTLEY BIRMINGHAM, 8 


LONDON OFFICE VICKERS HOUSE BROADWAY ~- WESTMINSTER, S.W.1! 
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FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 
FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 515! 

Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 110 Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 
Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE : 62261 
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CYCLONE 


FANS AND EQUIPMENT 


SLOW SPEED 
MULTIVANE FAN 
(Intermediate size). 


Air ways 
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SLOW SPEED 
MULTIVANE FAN 
(Large size). 




















PADDLE BLADE FAN. 




















ur ways 

















AXIAL Fi , 
L FLOW FAW. P.¥.C. FAN, 








PROPELLER FAN. 




















Ventilation, dust collection, fume 
removal and cooling industrial ‘thot spots’’ are jobs for 
Cyclone Fans and Allied Equipment. 
75 years’ experience, technical advice and comprehensive 
literature is yours on request. 





MAN COOLER FAN. 














MATTHEWS & YATES LTD. 


CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON S.E.15 


TELEPHONE: SWINTON 2273 (4 fines) TELEPHONE: NEW CROSS 6571 (4 lines) 


Also at: Glasgow + Leeds - Birmingham + Cardiff - Bournemouth 
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'| BRITISH SPRINGS 
'| AND WASHERS 
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A thoroughbred — | the new | 


Crowthorn 10?” (21” swing) H.D. Model Centre lathe 











ELGAR 3757/8/9 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 

















COMPLETE PLANT 


for 2 


Waste Recovery 


| \ Effluent Treatment 


= 
- . 
— 


; NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 
























































backed by §O YEARS experience 


in the manufacture of high class machine tools 








BY TEST—THE BEST 


or ge and built in the best traditions of Crowthorn quality and performance, the new sé PALN UTS 53 
104in. H.D. lathe is a worthy successor to the famous 104in. M.D. Model. Notable entirely 














new features of the H.D. lathe are 
* Larger hollow spindle, 33in. bore * Larger and more powerful headstock for heavier cuts the really safe 
* Larger gap 36in. swing x 1Shin. width and higher speeds ; 
* Completely redesigned bed * Redesigned tailstock locking washer 


* Electric suds pump 








Please write for detailed literature on this outstanding new lathe 
Other fz odels in the Crowtho é clude Centre Lathes FITS ON TOP 
mas tt from 74in. to 20in. centres, 30in. and Join ‘owing botieg and F acing I athes, 
with square or hexagon turrets, combination Turret Lathes and 19}in. stroke OF THE NUT 
—, Shaping Machines 
cROW ORN } GPL LOM OLLI SPINS ON— 
CROWTHORN ENGINEERING COMPANY LIMITED STAYS LOCKED & 
REDDISH - STOCKPORT - ENGLAND 
HIGH CLASS MACHINE TOOL MAKERS Phone: STOCKPORT 7271-2-3 Grams :‘CROW TOOL, REDDISH Send for details to: 
THE PALNUT CO. LTD. 
CL 94 (Estd. 1919) 


PALNUT WORKS, 

3 ARTHUR STREET, 

HOVE, 3, SUSSEX 

Tel: HOVE 70427 Grams : PALNUT HOVE > 


Rea a 


151-153 BUTE STREET, DOCKS, CARDIFF 


Manufacturers of High Class 


TACKLE BLOCKS 




















CRANE BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 


eiclale mnie) am olaelasl tia 
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"MAKE THE MOST OF smait COAL 
HEAT 





TREATMENT 





UNDERFEED STOKERS 


Take advantage of the millions of tons of small coal in ready 
and increasing supply which can be burnt smokelessly, with 


the minimum attention and the utmost economy. Capacity for case-hardening is now available in the most 


modern heat treatment plant in London 





Bunker flow and hopper 

model stokers, which - oe 
include the DUPLEX type Pe ae 52 age aes ; | ee 
for the efficient com- B25 ATT 


control over all operations 


+ 


4 Gas or pack carburising with full — 


bustion of low grade 
coals, are suitable for 








boiler and furnace appli- ae | ' 
colons. Theyescbeched = BT | Gleason quaciing poees adele” aol pieces 
by the finest advisory . ‘ up to 36 dia. plus wide experience in the 





and after sales service. er * 71 ‘i control of distortion 


Prk 


STOKERS LTD © Bunker Flow Stoker in a Government Building. E.N.V. ENGINEERING COMPANY LIMITED 
MAKERS of Oil Burners & Underfeed Stokers 


1-3 BRANDON ROAD, LONDON, N7 TEL: NORTH 22458 HYTHE ROAD, WILLESDEN, N.W.10 
$0 WELLINGTON ST., GLASGOW, C2 TEL: CENTRAL 5323/4 
and at BIRMINGHAM ~ BRISTOL - CARDIFF « LEEDS - MANCHESTER * NEWCASTLE - NOTTINGHAM 


Flame-hardening of gears up to 10 ft. dia. with 
latest electronically controlled equipment 





Telephone: LADbroke 3622:3:°4°5°6 





Hydraulic Pumps for all 


Industrial Applications 





constant and 


pressures 


TYPE PUMP : 

OF THE RECIPROCATING 
TYPE. Capacity 

65 cubic inches per 
minute et 5,600 Ibs. per 
square inch, Variable 
pressure control. 1 1.P. 
ELECTRIC MOTOR AT 
1,440 R.P.M. Also 
VALVES TO SUIT ALL 
REQUIREMENTS. 





Horizontal 4,6 or 8 | 
plunger type hydraulic | 
pump for water. : 
Speeds up to 300 | ' 
r.p.m. and pressures ; 
up to 6,000 p.s.i. ; 





Fawcett high pressure pumps for oil 
and water are made for constant and variable 


pressures with volumes from { g.p.m. up to 
200 g.p.m. and may be supplied complete with 
Greer-Mercier Hydro-pneumatic Accumulator 
stations to meet your particular requirements. 
We will gladly supply further details on any of 
the types of pumps illustrated and be pleased 
to advise on units designed to your needs 





Horizontal 4 ram 

pump for water with 

central power unit embodying 
two 8 gallon Greer-Mercier 
hydro-pneumatic 
accumulators. Working 
pressures up to 5.000 p.s.i. 


and specifications. 





FAWCETT PRESTON & COMPANY LIMITED 


¥ | Mobile pump unit for 





: oil for test rig purposes. (Incorporating FINNEY PRESSES) 
| Pressures up to 

* §,000 p.s.i. and volumes up BROMBOROUGH P CHESHIRE 

* to 6 g.p.m. Incorporates two Fe 
: d-gallon Greer Mercier Telephone: Rock Ferry 2201 Telegrams: ‘Fawcett Bromborough 


Hydro-pneumatic 


* accumulators Bronch Offices in London, Birmingham & Glasgow 


A member of the Metal i=] Industries Group of Companies 





FF/160, 








Jan. 9, 1959 THE 


ENGINEER 


, ENDLESS BELT == 


ug 


A = FOR ENDLESS 
WORK... 


Dixylon is the most up-to-date belt for 
high speed drives and is especially de- 
signed for speeds up to 10,000 f.p.m. very 
small diameter pulleys and fixed centre 
“drives; such as those found in the Machine 
Tool and Woodworking Industries. 
Dixylon Belting is, in addition, ideal for 
use as Conveyors, Printers’ Tapes, and 
also as Spindle Tapes for the Textile 
Industry. 

For the Machine Tool industry Dixylon 
Suplex is highly recommended as it is 


DIXYLON 
FOR HIGH SPEED 


co-efficient of friction even when large 
quantities of oil are present. In addition 
it has heat, anti-static and abrasion 
resistant qualities. 


Dixylon and Dixylon Suplex have no 
permanent stretch and can be made end- 
less quickly and easily on site with simple 
tools. There is a Dixylon or Dixylon 
Suplex belt to suit your drive. Call in the 
Dick technical representative in your area 
for a consultation—without any ob- 
ligation to yourself. 


67 





genuinely oil-resistant and retains its high 


Dixvion is a* HABASIT* plastic product 


for a complete Power-Transmission Service ... call in 











POWER TRANSMISSION ENGINEERS SINCE 1885 


Branches : Glasgow, London, Birmingham, Bristol, Manchester, Leeds, Newcastle, Dundee, Belfast, Dublin, Amsterdam and Vienna. 
Agencies throughout the world. American factory at Totowa, New Jersey. 


R. & J. DICK LTD. HEAD OFFICE: GREENHEAD WORKS, GLASGOW, S.E. Telephone: BRidgeton 2344-5-6-7 Grams: Guttapercha, Glasgow 





POWER 


for industry 





Our range of industrial engines are a practical proposition for many types of industrial 
equipment ... compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 

range . . . Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY— have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You’ll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 





Wherever you are, whatever your probiem, 


ocr 3 


Please send me technical brochures of your 
* PETROL, DIESEL Industrial Engines. The maxi- 
mum B.H.P. required is at 

n.P.M. Also, please send details of the follow- 
ing equipment powered by your engines. 





MOTOR COMPANY LIMITED 





ENGLAND 
are at your service 
Name 
For further details of our 
INDUSTRIAL pes 
ENGINES nature of Busines 


Telephone Mo. -. nanan 


and the equipment they power, a, “i 
* Delete where not applicable GSi-72"1 


send the coupon to your nearest Ford Deaier 
or direct to 


be Om a RG me 


FORD MOTOR COMPANY LTD - PARTS DIVISION (G51) -AVELEY DEPOT-SOUTH OCKENDON -ROMFORD - SSSEX - ENGLAND 
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Mild steel fabrication problems ~— 





Whether your plant requires fabrications of simple 
or complicated manufacture we can be of service to 
you. Fabrications of bolted, welded or rivetted con- 
struction made to individual specifications in almost 
any thickness of mild steel plate. 


Typical run of ducting supplied to 
a large glass manufacturing concern 
Ducting fabricated throughout from 

” mild steel plate, and ranging 
he 4-0" to 6’-0" diameter. 


%* Work performed to 
Lioyd’s class 2 specification 


Markland Scowcrogt 


have the answers! 


MARKLAND SCOWCROFT LIMITED Cox Green Works, Bromley Cross, Nr. Bolton Telephone EAGLEY 600 (5 lines) 









i, BRANDED BOLTS 


Each type of Newall bolt— 


NEWALL HITENSILE 
Co or visconti 
o——— ps,  ——S—NEWALLASTIC 

zs = NEWALL HI-TEM 


*#ee0n 3 





is branded with its own distinctive mark and 
is recognised by engineers as having ‘‘ unique’ 


qualities. 
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We shall be happy to supply any engineer designer who is interested 
| POSSILPARK, GLASGOW, N.2. 


with details of the various bolts and studs, which cover the full 
range of modern requirements. 


LOOK FOR THE NEWALL BRAND 
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The World 
uses Araldite 


Araldite” is a registered trade name 


Germany 


Dry voltage transformer Type KSZ, Class 05; 
20 kV, 90 VA high voltage coil impregnated and 
cast in “Araldite” Resin. 

Manufacturer: A.E.G. Allgemeine Elektricitats- 
Gesellschaft Berlin-Reinickendorf. 


< 
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CIBA (A.R.L.) LTD Araldite Casting Resins 
Araldite Coating Resins 
Araldite Laminating Resins 
Araldite Adhesives 


Duxford, Cambridge. Telephone: Sawston 2121 
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Some PowerGrip 
applications : 


Sewing machines 
Cement plant kilns 
Industrial water 
cooling equipment 
Machine tools 
Office machinery 
Paper machinery 
Textile machinery 
Milling machinery 






Cotton oil plant 
linters and cookers 


Hoists 
Fans and blowers 


Gas and liquid 
compressors 


Generators and exciters 

Pumps 

Woodworking 
equipment 

Centrifuges 

Oil field machinery 


more and more 


RUBBER 





users every day! 


Here. at last, is a new transmission medium which 
offers a mechanical efficiency of almost 100%. Compact 
and readily adapted to many uses, U.S. PowerGrip 
gives positive, non-slip drive, reduces power load and 
eliminates need for lubrication and tensioning devices. 

To find out more about this efficient power drive 
write today for full details. 


WILLIAM KENYON & SONS LTD 


CHAPEL FIELD WORKS - DUKINFIELD - CHESHIRE 


Telephone : Ashton- U-Lyne 16147 and 36736 
DISTRIBUTORS IN THE UNITED KINGDOM AND NORTHERN IRELAND 











Lincoln Electric Company Limited are pleased 

to announce a new range of all British Submerged 
Arc Welding Fluxes from their Laboratories at 
Welwyn Garden City, Hertfordshire, for the welding of 


the following groups of steels: 


12°, to 14°, Chromium Stainless Iron. 

18/8 Austenitic Steels, including Niobium bearing 
and Molybdenum bearing. 

Molybdenum bearing and Chromium Molybdenum 


creep resisting steels. 


Please write for details to: 





LINCOLN ELECTRIC CO LTD 


WELWYN GARDEN CITY HERTS - Welwyn Garden 920 4 45815 














users every day! 





ew transmission medium whicl 
ost 100 Compact | 
ax. @ fT PowerGriy | 
Ves positive. non-slip drive. reduces power load and 
{en Ine d 
power ¢ | 


WILLIAM KENYON & SONS LTD 


CHAPEL FIELD WORKS - DUKINFIELD - CHESHIRE 


Telephone: Ashton-U-Lyne 16147 and 3673 6 
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FIRST IN THE FIELD-STILL IN THE LEAD 


IPINICONSN 





Lincoln Electric Company Limited 
5 Su 


Arc W5 i | | 





\1 ( \1 


LINCOLN ELECTRIC CO LTD 


WELWYN GARDEN CITY HERTS - Welwyn Garden 920/4 4581/5 
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components 


of power 


All over the world PARSONS have supplied all 


H] if YL V4 


iL, 


types of oil immersed distribution and power 
transformers, from 5 kVA up to the largest units 


for extra-high voltage. A 210 MVA three-phase 


as 
hi 


/ 


WL 


generator transformer, for direct connection to 


a 


ye 


the 275 kV super grid system of this country, is 


now under construction for West Thurrock. 


{ 


i7 
F 


ere 


TRANSFORMERS 


Checking the windings on assembled 
wound cores of a PARSONS 


generator transformer. 


Serene mene 





eee Si 
~- ’ 2 ~ bas - upamee 
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, Ak > 


Cc. A. PARSONS & COMPANY LIMITED - HEATON WORKS - 


NEWCASTLE UPON TYNE 6 
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FANTASTIC TENACITY... 


| \\ 
Mill | 
\\\ 7 
Gle and double anchor nuts 


Tit 


THEY YIELD 
ONLY TO A SPANNER 


Send for new catalogue to 
PHILIDAS DIVISION 
WHITEHOUSE INDUSTRIES LTD 


Ferrybridge, Knottingley Yorks s 
Knottingley 2323 (5 lines). Telex 55166 E L F L  @ | Cc « a Bag i ij T SS 


1 Tel: Le on 32885 54 PT 
EGation 3888. Teiex 23549 NORTHAMPTON: Office and Stockroom, Countess Road, Tet: Northampton 3766. T 3162 
3. Teiex 18624 





Tel: 


LONDON OFFICE: 44 Hertford Street, W 
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ENGINEERING INSTALLATIONS 


ei(='-lan-liar-l ale 
controlled temperatures 














‘ 5 ie 
ee 
—— * - RRM TR LIE CELI 


irchitects:- G. T. Brown & Son, F.R.1.B.A.. Sunderland Consulting Engineer:- N. Vaux, A.M.I. Mech E., M.I.H.V.E., M. Cons E. Sunderland. 


+ 


This listing gives some indication of S.E.] 
Low, Medium and High Pressure hot water he 
Domestic hot and cold water supplies; Gas 
Ventilation and Air Conditioning—Land and ! 
extraction and Gas cleaning; Boiler House plant; Kitchen and 
Laundry installations; Electrical heating; Combustion installations 
for solid fuel, gas and oil; Pipelines for industrial processes 


STEELS ENGINEERING INSTALLATIONS LIMITED 


Head Office: Crown Works, Sunderland 


LONDON: 143 Sloane St., S.W.1. BIRMINGHAM: 172 St. Paul's Rd., 
Baisali Heath, 12. NEWCASTLE-ON-TYNE: 13 Brunswick Place, 1. 
Scottish Associates SEI (Scotland) Ltd., 

GLASGOW: 529 Sauchiehall St., C.3. 


1 Heating; 
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...and that the movement of materials in the works was still harnessed to of the 1.T.D. system of modern materials handling with Stacatrucs, Clark 
man-power. It was costing us too much money, he said, and what was | | Equipment and Electricars. This way costly manhandling anc wasteful 
aiming to do about it. Well, my aim was inevitably pointed in the direction | storage were streamlined into rational cost-cutting, space saving operations. 


Only I.T.D. offers a COMPLETE mobile materials handling system 


From pedestrian controlled equipment to really heavy duty load handling, Stacatrucs, Clark Equipment and Electricars provide a complete set of answers 
to every mobile materials handling problem. Why not get in touch with I.T.D. today ? 























LT.D. LIMITED 


ral): \ SPABAPRUE | CLARK \a22¢rn2ean/ 
me TT 
IN ASSOCIATION WITH THE AUSTIN MOTOR CO LTD CLARK EQUIPMENT INTERNATIONAL CA & CROMPTON PARKINSON LTD 


WEBB LANE HALL GREEN BIRMINGHAM 28 


TELEPHONE: SPRINGFIELD 2282 TELEGRAMS AND CABLES: ELECOMCAR BIRMINGHAM 

















{ FORM tIrT TRUCKS \ [ sNDUSTRIAL TRUCKS \ 








1868 


























@ Three sided glass 
guards. 
@ Polished cast gun- 
metal throughout. 
| @ Screwed and flan- 
ged versions in all 
sizes. 
@ Fully asbestos-packed for easy and reliable 
operation. 
@ Automatic shut-off valve in case of glass breakage. 
@ Range includes various designs for all pressures 
up to a maximum of 250 Ib/in. 


ROBERT HARLOW 
& son LIMITED 


HEATON NORRIS STOCKPORT CHESHIRE 


TELEGRAMS: “HARLOW, STOCKPORT’’ 
TELEPHONE: STO 3403/4/5. 
LONDON OFFICE : 10 NORFOLK STREET, LONDON 
W.C.2. Telephone: COVent Garden 0315/67. Telegrams: 
** TUBENPIPE” - Phone - London. 
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quality malleable castings BS S309 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 
for all 


trades 








Our metal is melted under strict metallurgi- 
cal control in modern Rotary Furnaces and 
is annealed in up-to-date pulverised coal 
furnaces ensuring perfect dependability. 


a kkeo-e h 
AICI LD 


& SONS LIMITED 


STAFFORD STREET - 
SOUTHERN REPRESENTATIVE : 
G. P. SANDERSON, LTD. 
SANDERSON HOUSE, NORFOLK SQ. 
BRIGHTON I. 
PHONE: HOVE 71329. 


WALSALL > TEL: 3509 
LANCS, YORKS, CHESHIRE, 
SHROPSHIRE REPRESENTATIVE: 
MALCOLM P. ROWE, 
PRUDENTIAL BUILDINGS, ST. PETERS- 
GATE, STOCKPORT, CHESHIRE. 
PHONE: STOCKPORT 5512. 
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Dust & Grit 
Collectors 


A new addition to the range of 
A. & O. dust and grit collectors. 


This photograph shows an Alldays & Onions grit 
arrester hood applied to an A. & O. hearth designed 
to meet the requirements of the Clean Air Act. 
There is also a grit arrester available for fitting to 
existing hearths. 





ALLDAYS 
& ONIONS 


LTD 























GREAT WESTERN WORKS, BIRMINGHAM |1/. 
Phone: ViCtoria 2251-4 


LONDON OFFICE: 2, QUEEN ANNE’S GATE, WESTMINSTER, LONDON S.W.1. 
Phene; WHitehal! 1923-4-5 
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thread 
Inserts 





Heli-Coil Inserts are self-anchoring thread liners made from high 
tensile stainless steel wire. In tapped holes they provide a 
conventional thread with higher loading strengths and greater 
resistance to wear and stresses than unprotected threads. The 
Heli-Coil eliminates stripping, seizing, galling and corrosion. 
It literally armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is ‘‘a natural’’ for 
automation, it can make dramatic cuts in time and labour costs. 
Assembly is the ultimate in simplicity — just drill, tap and 
install. The Heli-Coil saves weight and space. It improves the 
serviceability and appearance of the end product. We suggest 
you write soon for data on Heli-Coil, the British-made Insert 
that is available internationally. It is a product of the day and 
this atomic age. 


For further details write for Sales leaflet APL.48/E.5 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


Tel.: Beverley 82212 
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SSential part 
Of the indu 


Striq] Scene 


F Dismantling 10. Tractors 
Bae By "  E Structural Steelwork 'l. Road Surfacing Materials 
ee 3. Stee] Stockholding 12. Power Plant & Pumps 
MAS (3. 8)" * ; 
SSG 5 | 4. Cement 13. Industria] Plant 
ss! 5. Iron & Stee] Scrap 
6. W Build; & Repaj.. Other Ward ACtivities include:. 
* Wagon Bui ing pairs Skipbreabing 
7. Machinery 


Material; Handling Equipment 

8. Rails & Sidings Factory Planning & Installation 
bs Foundry Plant & Sy 

z Contractors’ Plant ~ ; 


Pplies 
/nsulating Materia!; 
Sale & Hire 


Food T réparing Machinery 
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But steam engineers need have no worries about boiler corrosion. igs te,3 \ \ % ¢? XY 
“‘Apexior Number 1” provides the most economical proof BN Dh \ (2) ) 
against corrosion where wet temperatures of 175°—1000°F. exist. = a ae W\X\< 
A double coat of ‘‘Apexior Number 1’’—mechanically or brush Sie ives YA ~ ~ 


applied—guarantees absolute protection for at least 12 months. 

After the initial treatment only one coat is necessary. ; 

The problems normally presented by descaling are also minimised it 5 a 
as deposits are less, do not adhere firmly to Apexiorised surfaces, 


oJ 
and are more easily removed. pain 


In certain industries it is a most important advantage of 
“‘Apexior’’ that it does not affect the water by taste, taint or smell. in the neck 
These are among the many features that have induced leading 

manufacturers to protect their boilers and steam-raising plant to hi m 

with ‘‘Apexior Number 1’’ for over 50 years. 

Send for your copy of the ‘‘Apexior Manual’’. 


DAMPNEY’'S 








APEXIOR DIVISION 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2. 
CREWE HOUSE, CURZON STREET, LONDON, W.1. 


“APEXIOR NUMBER I” PREVENTS 
CORROSION IN STEAM-RAISING PLANT 


But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3” 





SYDNEY * ADELAIDE * TORONTO * DURBAN * CAPE TOWN 
CALCUTTA * TRINIDAD * NEW YORK « ARKLOW 
Our world-wide service is at your disposal for the asking 
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PRESSINGS 


in ail Metals, Bakelite 
and Fibre. 


PRESSED 
NUTS 


in Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 








William H. 
AAL 


Limited 


q WRIGHT STREET 
| SMALL HEATH 
4 BIRMINGHAM 
10. 


xe Grems: “Waeshnuts Birmingham |0” 

















Phone: ViCtoria 409!-2-3 (three tines) | 
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THAT’S CHILD’S PLAY 
t TO THE SPECIALIST. 


We have been doing it for over 
half a century, and produce a 
very comprehensive range of 
gears large or small, bevel or 
spur, for Britain or abroad. 


Our technical representatives 
will be pleased to call and 
discuss your requirements. 
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AURORA 


GEARS 


@ GEARS OF EVERY 
DESCRIPTION 


@ COLLIERY GEARING 
A SPECIALITY 








AURORA GEARING CO. (WILMOT NORTH) LTD., EDMUND RD., SHEFFIELD 


(A subsidiary of Aurora Gear & Engineering Co., Ltd.) 








PRESSURE GAUGES.. 


OF EVERY DESCRIPTION AND SIZE 





PRESSURE RANGE FROM 
5 - 20,000 Ibs per sq. inch 











Prompt Deliveries 
Highest Quality 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET 
BIRMINGHAM, 1 


Send For Illustrated Catalogue 








| Telephone: Central 8196 


| 
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BRITISH ALUMINIUM 











P-G-P Treadplate—Small Pattern 











BA Positive-Grip-Pattern (P-G-P) Treadplate is now available in this small, 










Veer, Treadplate 
tive. 

*2-Srip- Pattern 
P-G.p 


Pes neat design, shown full size above. It has been added to the Company’s range of 









Treadplates and is particularly suitable for use on kickplates, bulkheads and flooring 

in passenger transport vehicles where a light small-scale pattern is required. It does 
not hold dirt and is as easy to clean as the larger P-G-P pattern. Full particulars, 
including recommended thicknesses to cover many applications, are given in 


Publication L.36, which will be sent on request with a sample. 





The BRITISH ALUMINIUM Co Ltd 


NORFOLK HOUSE ST JAMES’S SQUARE LONDON SW1 
AP208 
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HIGH POWER 


SULICOWN 


RECTIFIER 


STAGES 


Ratings up to 150 amps. 
Size 12” x 5” x 43” (incl. 
mounting brackets). 


Ratings up to 40 amps. 
Size 63” x 3” x 2%” (incl. 
mounting brackets). 








: 
} 
5 


Ba maa ae EG RETEST 





” Bee. Ratings up to 16 amps. 
om | Be: Size 27° x 22" x 2” (incl. 


mounting brackets). 
Y 











APPLICATIONS SPECIAL FEATURES 
Ferranti high power silicon rectifiers have ® Reliability at high 
many applications in the aircraft, electronic, temperatures. 
electrical, chemical, marine and _ general ® High power to space 
engineering industries including aircraft and ratio. 

marine power supplies, radar systems, compu- © Very high rectification 
ters, chemical processing, welding and electro- efficienc 

plating. v 


F E R R A N i | LI D GEM MILL * CHADDERTON « OLDHAM * LANCASHIRE 


Telephone: MAIn 6661 
London Office: KERN HOUSE, 36, KINGSWAY, LONDON W.C.2.. Tel: TEMple Bar 6666 





FE 186/2 
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AD THE SADI carstan 


The low-price TRANSPORTABLE 


answer to your haulage problems 
2 H.P. MODEL £150 









Photograph illustrates unit 

being lifted from ground 

@ A SMALL FRACTION OF THE COST OF CONVENTIONAL socket by Standard Fork 
CAPSTANS @ TRANSPORTABLE @ A USEFUL AUXILIARY Truck. 
TO STEAM LOCOMOTIVES @ SIMPLE TO USE 

@ ABOVE GROUND MAINTENANCE @ EASY TO INSTAL 

@ WIDE RANGE OF MODELS AVAILABLE 


@ DELIVERY 2 TO 3 WEEKS (PRACTICALLY EX STOCK) 


THE SADI ENGINEERING CO. LTD. 


10-14 ANSDELL ST., KENSINGTON SQ@., LONDON, W238 
Telephone : WESTERN 7653 Cables : SADIUNIT, LONDON 






. and don’t forget— 
Ask for Literature 250/S 









GRAFTON | 
f 

DIESEL, ELECTRIC & STEAM 
CRANES 
GRAFTON CRANES LTD. 

\\- BEDFORD, ENGLAND. 

\\\ Established 1880 

A \ Telephone : Telegrams : 





“ 





2490 GRAFTON, BEDFORD 
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ED 


POWER UNITS AVAILABLE FOR CONVERTING (§ 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
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OIL FREE AIR 





Essential for most industries—is 
provided by Godfrey industrial blowers for: 


CEMENT CONVEYING - GRAIN CONVEYING 
FLOUR CONVEYING - LIME CONVEYING - CHEMICAL AGITATION 
FURNACE BLOWING - TUNNEL VENTILATION 
PAPER MAKING - SEWAGE AERATION 
GLASS MANUFACTURE - RADIO VALVE MANUFACTURE 
PRINTING - TEXTILE MANUFACTURE 


PERFORMANCE: Flows up to 3,500 cfm at pressures up to 10 psi. 
Sk EEBAT GEDGRTT A PERDETET Chats tin. ALSO: vacuum pumps, gas boosters, superchargers, pressure 
relief valves etc. 


SIR GEORGE GODFREY & PARTNERS (INDUSTRIAL) LIMITED 


HANWORTH - MIDDLESEX - ENGLAND ~- Telephone: FEL 329/ Cables: Godfrepart, London 


ee ae ee a ee 56 VU Tt 8 AFRICA 








AS 8 O Crate Dd COMPANIES 1 N CANADA, 
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Clarks of Hull now design 
and fabricate in Stainless Steel, 
Mild Steel, Aluminium, etc. 
QUICKLY, ECONOMICALLY sg gt eR RR RSE Sak 
AND EFFICIENTLY a 

@ Metallic Arc Welding 

@ Argonaut and Argon-Arc Welding 
® Stress-relieving facilities 


@ Agents or representatives 
in all parts of the country 










A MEMBER OF THE 
NEWMAN HENDER GROUP 


FOR EVERY TYPE OF WELDED FABRICATION 





GEORGE CLARK & SONS (HULL) LIMITED HAWTHORN AVENUE - HULL - TELEPHONE 37654 - TELEGRAMS “CLARK, HULL ” 
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One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 





BULLERS LIMITED 


MILTON + STOKE-ON-TRENT + STAFFS 


Phone : Stoke-on-Trent $4321 (5 lines) 


Grams and Cables : Bullers, Stoke-on-Trent 
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mechanical leathers 
for All industries 


Leathers illustrated are just a few 
of a wide range of Barrowfield 
products tailor made for customers 
in different fields of industry. 

| If you think that leather can do 

a particular job better than the 
material being used at present, 

or are thinking of an entirely 
new application, please draw on 
our 50 years of experience for 
technical advice. 


TANNERS 
CURRIERS 


BARROWFIELD LEATHER CO LTD 


Regd. Office SOLWAY STREET, GLASGOW, S.E 








MANUFACTURING AND DESIGN OF 
MACHINERY FOR:— 

TEXTILE— INCLUDING PLASTIC 
COATING PROCESS, 


GAS & COAL BOARDS, ADDRESS— 
FROZEN FOOD SOUTHTOWN, 
INDUSTRIES GT. YARMOUTH 
PHONE 2009 

SUB-CONTRACTING 


— UNDERTAKEN — 
MACHINING & ASSEMBLY 
TURNING TO 20’ LG. x 3’ 6’ DIA. 
FABRICATIONS TO FIVE TONS 

















“Cirscalie 


With a scale length of 5 feet, bold figures and internal 
iMumination, this instrument can be read accurately at 
iderable di It complies fully with BSS 89/1954 
| and combines ample power with high sensitivity. It is 
itable for i ing Amps, Milliamps, Volts, R.P.M. or 
Frequency, or any value which may be converted into one 

/ of these. Single or double sided models available 





by REORD 


— seam - 2 


At 
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THE RECORD ELECTRICAL CO. LTD - ‘CIRSCALE’ WORKS - ALTRINCHAM + CHESHIRE 
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BROADMEATH - 
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PROOF 














Tey Théc Tost 
Epimastic’s toughness is only 
matched by its adhesion to metal. 
Above—showing a plate berit almost 
double without any loss of adhesion 
Mechanical damage is a short cut to the subsequent failure of between coating and metal surface. 


any coating and no engineer can afford to take risks. Epimastic 
has been found to withstand an amazing amount of abrasion and 
rough treatment and yet still provide an efficient protection 


Few coatings resist the hard knocks of a full working life. 


against corrosion. 


Solvent and moisture proof, resistant to all manner of 
corrosive chemical conditions, Epimastic will probably pro- 


vide the answer to your corrosion problem. Write today for 
| Technical Leaflet No. 20. 


Toughest Err Bituminous Ooating 


WAILES DOVE BITUMASTIC LIMITED © HEBBURN -« CO. DURHAM 166 
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You can nearly always find a screw in the vast 
Unbrako range calculated to do just what 
you want better than any other screw. 





But modern developments sometimes call for 
special screws not even standard to Unbrako. 


When that happens our highly trained team of 
fastener-minded experts really get enthusiastic, 
responding to the challenge. They like to 
co-operate with you at the blueprint stage for 
preference, helping to design the perfect screw 
for the job, or they will simply make the screw 
to your specification, just about as well as a 
screw can be made 


ENGINEER 


MEASURE 





OR OFF THE PEG 






\ 
\ 
eee, 


ee 
So, standard or special, you can always safely 
specify Unbrako, the people who offer the most 
comprehensive specialised screw service in the 
world. 
To be on the safe side, better get in touch with 
Unbrako over any fastener question. Remember 
what they say — Unbrako screws cost less than 
trouble. 
There are two Unbrako lists you should have in 
your library, and a postcard or telephone call 
will bring them by return. They form a detailed 
and comprehensive guide to the whole Unbrako 
range, standard and non-standard, and no pro- 
gressive firm should be without them. 


Unbrako screws cost less than trouble 





UNBRAKO SOCKET SCREW 


COMPANY 


LIMITED COVENTRY 
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Why waste time brushing smoke tubes, and rodding clinker and 

birds nesting, when a few minutes with a Percussion Lance will 

rhe pga from Economisers, Airheaters, Water Tubes, Fire 
ubes, etc. 


See this new cleaning tool in action 
at your own works— write to 
AIRNESCO PRODUCTS LIMITED 


KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone: Strood 78310 
















BREITS PATENT LIFTER C°L” 


Pi e 89038 VENTRY 





STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 


‘ower Stations. 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 


McNEIL 


manhole doors 
for alr-recemvers, 


boul rs. Cie 





HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 
FABRICATED STEELWORK 

WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, 5.1. 
Grams: “McNeil, Glasgow”. Phone: South 1171 











ig oa St ghee 


: 
: 
- 
had 
i 
we 
g 










THE ENGINEER Jan. 9, 








THE 
@ «ORY FLUID 
3 CENTRIFUGAL 
COUPLING 










point approach to 
POWER TRANSMISSION PROBLEMS 


1. Starts high loads smoothly with smaller power units and 
eliminates the starting snatch which is often troublesome 
in the papermaking, wire, printing and textile industries. 

2. The necessity of using electric motors with high starting 
torque characteristics together with expensive switchgear is 
eliminated. 

3. Prolongs the life of chain or V-belt drives and other com- 
ponents associated with the transmission of mechanical 
power. 

4. Invaluable for power factor correction problems, as it 
reduces peak electrical loadings. 

5. Can be made to slip at a predetermined overload and so 
prevent damage to a power unit. 

6. At full load/speed almost 100% efficiency is obtained (one 
revolution slip per 10,000 revolutions). 


SPECIAL DESIGN FEATURES 
(i) Ball and roller bearing races used between the inner 
and outer hub members. 
(ii) Mechanical type, Neoprene rubber seals. 
(iii) Couplings can be used for either in-line or belt drives 
and a pulley or flange can be fixed direct to the outer 
driven member via the medium of bolts. 


























If you require further information or have p 0 W p F r C 0 U p [ | | G S LT D ay 


a transmission problem, please communicate with: 8 BLA CMe e OTREET, LEEDS, 10 
Telephone: LEEDS 20936 & 31471/7 











WHERE IS IMPORTANT... 






















LANGLEY 


Corrosion Resistant 


NICKEL ALLOYS 


are unsurpassed 


Please ask for full details of the Langley range of Nickel 
Alloys for duties where reliability in 


service is essential 





LANGLEY ALLOYS LIMITED - LANGLEY - SLOUGH - BUCKS Caio 
TELEPHONE : LANgley 432 (7 lines) 
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For maintaining productive capacity 
in hot stamping brass and other non- 
ferrous and ferrous metals, rely on 
high-precision Greenbat Screw 
Presses. They give equally satis- 
factory results in cold forming 
operations. Maximum pressures 
available from 13 to 1,000 tons. 


8&9 






GREENWOOD & BATLEY LTD., ALBION WORKS, LEEDS 12 


7.4 
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New concepts in electronics have been developed at A.W.A, as a result of experience 
with missile systems. Now they have a wider application. Here are some of the new 
A.W.A devices now available to industry. 











This amplifier has been designed to drive viscous damped 
recording galvanometers which normally have a resistance of 
50 ohms and a working range of D.C. to 2 Ke/s in frequency. 
The amplifier has a switched attentuator at its input and will 
accept single ended or push-pull signals from + 1 Millivolt to 
+ 500 volts and will feed a maximum of + 50 Milliamps to the 
galvanometer. There is also a range of ancillary units available 
for use with this Amplifier as part of a comprehensive instru- 
mentation system. Standard specification: Dimensions: 4} in. x 
33 in. x 10 in.; Fr quency response; Flat from DC to 2 Ke/s, 
5% down at 3 Kc/s, 3db down at 6 Kc/s; Noise level: Less than 10 
Microvolts; Input impedance: 40,000 ohms on range 5, 110,000 
ohms all other ranges; Gain: Maximum 7-5 Milliamps/ Millivolt, 
minimum 0.04 Milliamps/Volt; Power requirements: + 6 Volts 
D.C. 220 Milliamps each line. 


TRANSISTOR 
GALVANOMETER AMPLIFIER 
































U.H.F. WIDEBAND RECEIVER 


Basic arrangement consists of R.F. 
amplifier, mixer, local oscillator, 
I.F. amplifier (A.G.C. controlled), 
cathode follower output stage. 
Tuning indicator (EM 34) is also 
fitted to receiver. The standard 
forms : one for airborne racking with 
special separate power supply unit, 
the other on larger chassis including 
power supply unit (conventional 19” 
front panel). Standard specification: 
420-470 M/cs frequency range; 4 
Mics overall bandwidth, approxi- 
mately 10 db noise factor; approxi- 
mately 70 ohms input impedance. 
200-250 V and 50-60 c/s input supply. 
Input is unbalanced, output is via low 
impedance (cathode follower) stage. 








































Of the ‘Loop’ type, suitable for measurements of RF power and 
Standing Wave Ratio in coaxial cables. Directional properties 
are largely unaffected by frequency changes, so coupler may be 
used to help obtain optimum termination of a 52 ohm coaxial 
system up to 600 M/cs. Standard Specification: Size 7” x 4” x 24’; 
weighs 4 lbs. 3 ozs.; Power Measurement Range is Low range 1 
w.cw.max. High range 5 w.cw.max.; less than 1% attenuation ; 
better than 2% accuracy at frequency of calibration. 


















ROTARY SWITCH FOR TELEMETRY 


Based on a conception of British Ministry of Supply’s Research 
and Development Establishment, gives facilities previously un- 
obtainable from mechanical sampling devices. The Standard 
Model enables two 24 channel banks to be sampled at speeds 
up to 200 r.p.s. 








All devices are adaptable to suit customers’ own requirements. For further information consult . 


COMMERCIAL ELECTRONICS DEPT. 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. / Baginton, Coventry. 


MEMBER OF THE HAWKER SIDDELEY GROUP 

















TRE ENGINEER 





we Bs 











Under closely controlled tests at one of the largest 
Constructional Engineering Works in the country, 
SPEEDICUT ‘‘ CHIPBREAKER”’ DRILLS '’,,” diameter, dry 
drilling mild steel plates, drilled an average of 3108 holes 
between regrinds. This is reported as 50°, more than any 
other type of drill tested at these Works. 


Take advantage of the latest techniques in toolmaking —SPECIFY 


SPEEDICUT. wi TH A . 


SPEEDICUT 


“CHIPBREAKER” 
FF hBeove Messe wwe DRILL 


SPEEDICUT WORKS, CARLISLE STREET EAST, 
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Photograph published by courtesy of 
Messrs. Sutcliffe Speakman Co.Ltd, Leigh, Lancs 


UNIVERSAL BOILERS & ENGINEERING CO. LTD 


HEAD OFFICE: FULLEDGE WORKS BURNLEY LANCASHIRE ENGLAND 
Telephone: 3121/2 and 3203 Burnley (3 Lines) Telegrams: ‘UNIVERSAL’ Burnley 


Associated with BURNLEY AIRCRAFT PRODUCTS LTD. Fulledge Works Burnley Telephone: 3121/2 
GROSVENOR STREET, STONEYHOLME, BURNLEY Telephone: 3184 
and BRITANNIA WORKS, QUEENSGATE, BURNLEY Telephone: 4/02 
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WALKER’S HELP KEEP 
BRITAIN’S LEAD IN 
NUCLEAR POWER 






. 4 
Cd i N. 
vé 


WALKER’S 
‘LION’ 


CHEVRON | 











*4 
TE 
Packings on 4,500 ton press 


The illustration above shows this giant plate po 
; - ; halt by Messrs. Fielding @& Platt. 

Walker’s packings are used througnout a 4,500 ton 
hydraulic plate press at Whessoe Ltd., Darlington. 
Possibly the largest of its type in the world, it was — Fyee technical literature on Walker's * Lion’ 
designed specially for the shaping of spherical Chevron and Twinset packings, which are 
pressure vessels for atom power stations. The 2ZWINE such outstanding service on all types 
“ j oho thy orl Il b ( 
pressure vessels (made from well over 1,000 tons 2% Presses throughout the world, will be sent 


. . . . n request. 
of steel) have walls up to 4 inches thick which 7” "44" 


are pressed from plates weighing up to 10 tons. 


James WALKER & CO. LTD. 
‘LION’ WORKS, WOKING, SURREY, ENGLAND 
Telephone: Woking 2432 (Telex. No. 13-521) Telegrams: Lioncelle, Woking, Telex 


TIB.340 
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“RENDHEX” Steel Hexagon FOUNDATION COLUMNS 


Other South Durham 
manufactures include: 


STEEL PLATES 

STEEL RAILS AND ACCESSORIES 
STEEL JOISTS AND SECTIONS 
BROAD FLANGE BEAMS 
LARSSEN STEEL PILING 

STEEL PIPES 

STRUCTURAL STEELWORK 


STEEL TANKS AND PRESSURE 
VESSELS 


ELECTRICALLY WELDED 
FABRICATIONS 


wedi 


SOUTH DURI 
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STEEL PRODUCTS OF INTERNATIONAL REPUTE 


in AUSTRALIA 
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In the absence of normal port facilities, the establishment of the British 
Petroleum Company’s refinery at Kwinana on the coast of Western Australia 
raised the problem of providing deep-water berthing facilities for large tankers. 
The requirement was met by the construction of a trunkway parallel 

to and 800 feet off shore serving three separate jetties and connected to the 
mainland by a single shore arm at its northern end. 

South Durham ‘‘Rendhex’’ Foundation Columns form the sub-structure for 
the jetties. Constructed by welding two semi-hexagonal rolled 

steel sections together along specially designed joints, the columns represent 
a major advance in dock and harbour constructional practice. 

In relation to their great strength and load-bearing capacity they are light in 
weight, easy to handle and economical in shipping and storage space. They 
can be supplied in long lengths which, by eliminating the necessity for 
jointing and fishplating, offer the maximum resistance to corrosion. 

South Durham “‘Rendhex’’ Foundation Columns are available in three sizes: 
No. 3 (Light), No. 4 (Medium) and No. 6 (Heavy). 

Full particulars of dimensions and properties on application. 


AM STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 


Telephone: Middlesbrough 2631 (14 lines) 


ALSO AT WEST HARTLEPOOL, STOCKTON-ON-TEES AND LONDON 
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Mine drainage pumps 





for all industries 
and all services 


Mather & Platt Ltd. specialise in the manufacture of 
motor-driven pumping sets for all duties. The illustra- 
tions show installations in some of the services and 
industries served by Mather & Platt pumps and motors. 


f Mather & Platt | PARK WORKS, MANCHESTER, 10. 


LIMITED Telephone ; COLIlyhurst 2321 
Telegrams : MATHER, MANCHESTER 


£38 














THE ENGINEER Jan. 9, 1959 



























In this excavation in compacted Thames 

gravel 28 Jetwells dewatered an average exceeding 
§0,000 gallons per hour for the whole period of 
the contract. Contractors who have had experience in 
excavating waterlogged ground should note the 
extremely steep batter of the sides, no timbering or 
other supporting materials whatever being used. 
The Sykes Jetwells operated at a depth of 25 ft. 

A small sump 6 ft deeper than the remainder of 
the excavation was dewatered by the small 
installation of four Jetwells shown. 


figures talk 


Robustness, efficiency and simplicity are important 
characteristics of Sykes Dewatering Equipment, 
with which contractors’ staffs can carry out extensive 
dewatering of open excavations and trenches without 
the need for constant supervision. 

May we send you further particulars? 


SYEKES 


Photo by courtety of 





Gee, Walker & Slater Ltd, 

to whom the equipment was on 
to ete tenet DEWATERING EQUIPMENT 
purchased considerable quantities 
of Sykes Dewatering Equipment 


HENRY SYKES LTD, Southwark Street, London, S.E.1. 


for use throughout the country. 


_ Telephone : HOP §231 (8 lines) Telegrams : Tripulse, Sedist, London 
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Tooth form (variable) automatically 
generated 


Height difference of leader and follower 
teeth is automatic 


Automatic Pitch Doubler for tooth 
bevelling 


Rigid construction ensures accurate and 
rapid sharpening 


Operating mechanism totally enclosed 
and running in oil 


Built-in motor-driven dust exhauster 


Simple to operate 


X 





Damaged or broken teeth are caused by neglect. Economical saw blade life can only be 
obtained by keeping blades in good condition. This means frequent and regularly planned 
grinding. A machine specially designed to sharpen the tooth form of the modern circular 


cold saw blade provides the only efficient method of carrying out this operation. 


S. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND 


| Backed by over forty years’ specialised experience. 
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VALVE 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

he “Junior ’’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: $” at 2,000 p.s.i.,1” at 400 p.s.i., 
2” at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuators supplied on request. 


(ra 


——= 


ROTORK ENGINEERING CO. LTD 
BATH + Telephone: 64558 








¢ 
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As recently supplied to Messrs. Ruston & Hornsby Ltd. Lincoln. 


JACKMAN FOR FOUNDRY PLANT 
AND SHOT BLAST EQUIPMENT. 


PLAIN JOLTER 3200Ibs JOLT CAPACITY, 
60" x 60” TABLE. 


ARRANGED WITH FALSE TABLES AND FITTED 
WITH RETRACTABLE ROLLER CONVEYOR 
SECTIONS TO PERMIT MOULDING BOXES 
MOUNTED ON PATTERN PLATES AND 

FILLED WITH SAND TO BE ROLLED ON 
AND OFF. 


WE SHALL BE GLAD TO QUOTE FOR 
YOUR STANDARD OR SPECIAL REQUIREMENTS. 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS - BLACKFRIARS ROAD - MANCHESTER 3. 
Telephone : DEAnsgate 4648-9. Telegrams: BLAST, MANCHESTER. 
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Roll 
Cladding 


For Rolls, Shafts 
Tubes and Drums 





nal claddin eis of cylindrical 
a pews 


Rosedowns undertake the e 
bodies with stainless steel ee a new and pat 


cladding and foundat 


The perfect contact betv 
w ss 


body ensures the ehiae pa heat transfer 
makes the process particularly su 
cooled rolls or drums. 


The services provided at Hull include the manufacture 
4 to 42 inches in 
specification, or 
of the cladding process 


of complete clad rolls, etc. from 
diameter, machined and polished to 
alternatively, the application 

ers’ own rolls, shafts, etc. 





ROSE, DOWNS & THOMPSON LTD 
Old Foundry, Hull - Telephone: 29864 


ondon Office: 39 Victoria Street, S.W.1 * Tel: ABBey 2496 
MBER OF THE POWER-GAS GROUP 


f h 
itable for heated or 
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SAM KAY eee Co. LTD. 
HOPE MILL . 
EPHON 
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RICKMANSWORT 
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Prof! 65. 4p 
Puls ating Drive 
without a ho. 


Phone: Rickmansworth 4777/8 
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FOR THE PRODUCTION AND FABRICATION OF 
STAINLESS STEEL PLANT AND EQUIPMENT 


AAixer Motor driver / 


through gear box. Propeilo 


type mixing element a 
M.S. Steam facket 4 





All Stainless Condenser 





@ 
CONSULT nf OF BATLEY 


A.J. RILEY & SON LTD 


VICTORIA WORKS + BATLEY + YORKSHIRE Telephone : Batley 657 (3 lines) 
Telegrams: Boilers, Batley 


Polished Stainless Pans, 











For the really awkward job 


. when pipe-line systems 


are so complicated that 


ordinary couplings are quite 

useless, call in Simplifix. 

We make non-standard fittings 

of all kinds, tailored to 

specific requirements. 

Our Service Department 

has had sucha te mavens oe 


experience of individual Ye 
problems in this field, S ' nA K ii j 


that it can certainly 


solve yours, SIMPLIFIX COUPLINGS LTD., Hargrave Road, 
Maidenhead, Berks. Tel: Maidenhead 5100 (10 lines) 
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Cheaper 
in the long run 








wave onined 
on TO Seat 








10 TON 
ROLLER TURNTABLE 

















There's a very good reason why Bradford Auto Grind Valves 
are less expensive to maintain. They're so designed that, in 
closing, the valve seat is re-ground automatically. 

This operation gives positive assurance of a completely pressure- 
tight seal every time the valve is closed. Thus the Auto 


& TRANSPO RT ‘el TA NKS Grind valve can be relied on for exceptionally long service. 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers Send for details: 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 


Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 
When ordering specify M.S.L. RSE 


METALLIC PACKING CO. LTD. 


SOHO WORKS, BRADFORD 8, YORKSHIRE 
Telephone: Bradford 41284-5 : Telegrams: ‘* Metallic 


Branch Offices: LONDON LIVERPOOL - GLASGOW - MANCHESTER 
NEWCASTLE + CARDIFF - SOUTHAMPTON - HULL - SWANSEA and BRISTOL 


of conic... 


The controls of the Peckett Diesel 
Locomotive are easy to handle—no 
‘ special manipulation of throttle or 
; clutch is required for gear changing. 






= ¢ 



























































The various control levers have 
been carefully grouped for 
maximum convenience and are 
duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
greatly minimizes fatigue and mental distraction, and ensures the fullest 





London Representatives: . oa ” 
Ferguson, Palmer & Kefford, Locomotive House, Buckingham Gate, lear nities. 
London. S.W.i Tel. ViCtoria 5278/9 output from driver and loco 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. "Grams: ‘‘Peckett”” Bric‘o' 
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again 
x leads the 
field in 
derrick 
crane design 


< 


Wherever there’s engineering progress you'll find Henderson 
Derrick Cranes. The new Henderson Derrick cranes feature 
unit construction, enclosed gears, ball and roller bearings. Erection 
and dismantling is faster, control easier, vision better, running 
smoother and maintenance lower — items which add 


up to reduced operating costs! 
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* ENGINEERS AND REPRESENTATIVES AVAILABLE 
FOR CONSULTATION AND ADVICE 


A WORLD-WIDE ORGANISATION 


A WORLD-RENOWNED PRODUCT 











A MEMBER OF THE NUCLEAR POWER PLANT COMPANY LIMITED 


A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM ENGLAND 
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IAN GAVE) sturters 


by the makers of Kinylon and Kinrod Grilles 


But not if you fix a Kolok 
Positive Lock Washer be- 
tween them. Here’s the 
inexpensive solution to 
vibration and slackness 
worries—and there is a 
size for every requirement. 








Keep them 


solve the problem fresher given 


of wide entrances and a sloping road. The KO LOK 
bottom rails on these Kinnear Shutters 
are shaped to accommodate the rise of POSITIVE LOCK WASHERS 


the road, to ensure good closure 
available in all sizes 


and complete weather POSITIVE LOCK WASHER CO, LTD., 45 Renfrew Street, Glasgow DOUgias 9292 
protection. 
4 


HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 
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| 2 HEAT & WEAR RESISTING UPTO 10 TONS 
Fleas sud for arene tefen $2 ats oe SPHEROIDAL GRAPHITE [RON & STEEL 


ARTHUR L. GIBSON & CO. LTD,, TWICKENHAM, MIDDLESEX. 
Telephone: Popesgrove 2276. Birmingham: Highbury 2804. bie | A Cc ie | ot { N G 
Glasgow: Halfway 2928. Manchester: Central 1008. Cardiff: 51428 
R. GOODWIN & SONS (ENGINEERS) LTD. 


Rubber Mouldings (ade sex07 oo 




















@ 
Change to 
ROCKWELL 


HELICAL 
CLAMPS 


BRITISH PATENT 


ALL SIZES = Why waste time building up 

ae rickety, makeshift clamps with 
DELIVEREC anything that’s handy? Get 
EX-STOCK ; on the phone today and ask 


for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple quick 
and positive mounting, with 
negligible clamp projection 
over work piece. Each clamp 
is a complete unit, with no 
parts to lose. 





Only a few examples of the hundreds of mouldings 
produced by Clyde Rubber. For the answer to your 
next moulding problem contact Clyde Rubbber 


CLYDE Bua 
WORKS LTD. 
SPECIALISTS IN RAILWAY ROLLING STOCK EQUIPMENT 


P.O. BOX 7, RENFREW Telephone: Renfrew 2384 Telegrams: Rubber Renfrew pons oy SIRMINGHAM -TEL: SPRINGFIELD 1154/5 - STOCKPORT-TEL: STOCKPORT 5241 GLASOOW- TEL. MERRYLEE 2022 
Telex 70. 758 





+ GIVING PRICEs 


bet mon DETAILS 004": / 















WELSH HARP, EDGWARE RD., LONDON, W.W.2, TEL. GLADSTONE 0053 EV ar 
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IRONMONGER 


ESTABLISHED IN 1859, 
THE IRONMONGER is in 
fact as well as by long 
tradition the leading 
weekly journal in the very 
wide field which it so tho- 
roughly covers. Its inter- 
ests include tools, work- 
shop equipment, paints, 
general hardware, build- 
ing goods, metals, elec- 
trical goods, and all 
ironmongery. 
* 

BUYERS OF WORKS 
STORES find that yearly 
subscription to THE 
IRONMONGER is an 
excellent investment. 
Week by week the 
journal keeps them 
abreast of current trends 
in production and design. 
All new goods are 
promptly and objectively 
described: and special 
editorial attention is con- 
sistently given to record- 
ing the development of 
freshindustrial technique. 


* 


TWO YEARBOOKS ARE 
INCLUDED in the sub- 
scription. One of these 
is the ‘‘ Hardware Buyers 
Guide,’’ which contains 
the trade’s only compre- 
hensive directory of 
manufacturers and their 
products. The other is 
‘*Branded MHardware,’’ 
which is an A-to-Z index 
to some 33,000 branded 
lines, giving the manu- 
facturers’ addresses. A 
further service to sub- 
scribers is the Editorial 
Inquiry Department, 
which now answers 
‘*where to buy’’ inquiries 
at the rate of 900 a week. 
The subscriptionis £2 10s. 
a year. 


instructions and remittonces 
should be addressed to 


TRONMONGER 


2g ESSEX STREET, LONDON, W.C.2 
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SHEET METAL WORK & ENGINEERING 
FOR ‘EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 


*ELECTRONICS 


Main control cabinets, instrument 
panels and boxes, receiver chassis, 
etc. 





*AIRCRAFT | 


Fuel tanks, elevators, tail planes, 
pressings, fabrications in all metals. 


*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petrol tanks, etc., etc. 











Our Sheet Metal Working Plant includes : 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown 
& Go., Ltd. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone : TOTtenham 2257-8-9 

















REMOVAL OF 
BROKEN TOOLS 
CUTS HOLD-UP TIME 
Ke , Model M.58c 


warcax M5824 M58C YY 
visi NTEGRATORS 





he 

















Marbaix disintegrators—speed out- 


put by slashing time on jobs held-up by 





‘Broken-in’ taps and other tools. dace 











Low in price but highly efficient in 
use, these models will cut holes to form 
in hardened steels. Use it for cutting— 
it’s then available for rush emergency 


work—this tool never rests. 


Time required—in seconds—to cut holes in 
H.S.S. power blade, with typical electrodes. 


Model M.58 


* infu Cost / 
SS |... 


VALIANT HOUSE, VICARAGE CRESCENT 





MARBAIX INDUSTRIES LTD 211 te8sca. convon, s.wi 


PHONE: BATTERSEA 8888 (8 lines) 











The handling of heavy machinery 
bulky loads or large welded structures 
demands “RELIABILITY as the 

first essential in the Overhead Crane 
doing the job. This is the main 
characteristic around which all our 
cranes are designed 

Simplicity of controls, ease of access 
for inspection, good visibility for 

the driver are inherent features. Where 
the work demands the fitting of 

slow speed equipment, it can be readily 
incorporated as shewn in the 

top illustration. 

The bottom illustration is of a 50 tan 
Crane 70 feet centres and is 

submitted by the kind permission 


of Messrs. Robert Jenkins of Rotherham. 





For the 
ak x LAY Engineering 
CRANES Indust ry 
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JOHN SMITH (KEIGHLEY) Ltd. i 
P.0. BOX 21: THE CRANE WORKS: KEIGHLEY: YORKS. Tel: Keighley 2283 (4 lines) Grams: Cranes, Keighley } “t 
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7ft diameter 





Cutting only , 
General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screweutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LID., 


New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: “‘ Gears.” 





We Guarantee 
134 to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 
Write for Catalogue quoting 
Reference A/1! 


Schieldrop «co..1 
SUGUUOAM, OEBS. Tel. 404 (3flnne) CONGEST: Cee © heme MANCHESTER 
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THE 


GLASGOW HERALD 


ANNUAL 


TRADE REVIEW 











on Sale January 14 


The Glasgow Herald Trade Review is the most 

authoritative publication of its kind. It surveys the 

industrial scene in Scotland and comments on current 
trends in industry, commerce and finance. 


There are exclusive features on world shipbuilding and 
marine engineering with a special section of shipbuilding 
Statistics. Economic trends are reviewed in detail by leading 
industrialists and experts on “* The Glasgow Herald” staff. 


(postage home 1/3) 


Price 2/6 
178 pages. Price 2 (postage abroad 1/2) 


From all newsagents and booksellers or from the 
Publishers, 65 Buchanan Street, Glasgow, C.\. 











FROM THE SPECIALISTS 


G. F. BRIDGES LTD 


SNOW HILL, BIRMINGHAM TEL: CENTRAL 3911—5 LINES 






















If you bed 

them down with 

ADHAESIUM IMPREGNATED FELT 

The NEW Fixative which holds 
ANY MACHINE on ANY FLOOR 
As firm as a rock ! 

@ Whatever you fix with ADHAESIUM stays 

fixed for as long as you wish—yet you can 

remove it in a few minutes with hot water. 

“ ADHAESIUM FIXED’’ MEANS NO TROUBLE! 


NO DAMAGE TO FLOORS—NO BOLTING—NO |f ~ 
GROUTING—LESS VIBRATION—LESS NOISE—and | SS 
GREATLY REDUCED LABOUR COSTS. | 
in fact—SIMPLICITY ITSELF! 


DHAESIUM. 


IMPREGNATED xi a A 








Factory 
and Workshop. 
46/8 nett per tin 
containing 72 in. by 4 in. 


Proof Against 


Acid, Oil, Petrol, Vermin and Fire 
MANUFACTURED BY 





15 LOWER QUEEN ST., SUTTON COLDFIELD, WARWICKS. SUTton Coldfield 4444 
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ARCHDALE 


HYDRAULIC MULTIPLE 


cuts costs on ‘JAGUAR’ connecting rods 


At Jaguar Cars Ltd., Coventry, this Size 2 

ARCHDALE hydraulic feed multi-drill is fully 

meeting the demands of expanding 

production schedules. Using a four-station 

indexing table, with one loading and three working 
positions, connecting rods are produced at 

fast rates. Small ends are drilled and reamed, and the 
large ends are core drilled and bored. 

Small end bore is 63/64” diameter, and large end 2.200’. 
If your problem calls for standard or special 
multi-drilling, ARCHDALE have the answer. Ask for 
production estimates. 


JAMES ARCHDALE & CO. LTD. cevsamst. siRMINGHAM 


Telephone No. EDGBASTON 2276 
A Member of the Staveley Coal & Iron Co. Limited Group 


Sole Agents: ALFRED HERBERT LTD., COVENTRY 
Telephone No. 89221 














108 THE ENGINEER Jan. 9. 1959 







Landmarks . 
of Today 
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The new Boiler House for the LC.I. 
Kynoch Works at Witton. Birmingham. 


is an impressive construction for 


A 


fh 
SERIE IR ® 











/ 
) 











TO 
|S RR fa 


| 








) 
hited 
on | | 


which we fabricated and erected the 







1 


steelwork. Its striking proportions 






Pe ae 
+ 


A\TBI 


provide yet another of to-day’s 


landmarks. 


m= * whem, «wy 
1 


Pe 


a7 










= ia 


eS 
LZ 
a 


2 (| 







wy 


Illustration by courtesy of 


Imperial Chemical Industries Limited, 
Steelwork to the design of 

Babcock & Wilcox Limited, 

London and Renfrew. & Co LTD 


CONSTRUCTIONAL ENGINEERS 


Metals Division. 














Registered Office and Works : Telephone : TRAfford Park 2341 (10 fi, 


OCEAN IRONWORKS - TRAFFORD PARK - MANCHESTER 17 


Technical Offices at Birmingham and Nottingha» 


ee 


Lendon Office : 68 Victoria Street, S.W.}. Telephone : VICtoria 1331/2 
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BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., 4-page £25 10s. $-page £48. Full page £90. 


Series Discounts. 


Run-on and Semi-Displayed Styles. 


For advertisements 1 inch and upwards. 





AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., ¢-page £22. }-page £41 10s. Full page £78 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. 


2/- which includes forwarding of replies. 
**Run-on ”’ and “‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to;—Classified Advertisement Dept., “The Engineer at 28 Essex Street, Str. and, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed ’’ and “* Illustrated "’ advertisements by noon 





PUBLIC APPOINTMENTS 


NIGERIAN COLLEGE OF ARTS, 
SCIENCE AND TECHNOLOGY 


FACULTY OF ENGINEERING OF 
UNIVERSITY COLLEGE, IBADAN, AT 
NIGERIAN COLLEGE OF ARTS, SCIENCE 
AND TECHNOLOGY 


APPOINTMENTS 


Applications are invited for the following appoint- 
ments :-— 2 e 
(1) HEADSHIPS of the Depastments of ¢ ivil 
Engineering, Mechanical Engineering, Electrical 
g ng. 
eg SENIOR LECTURESHIPS or LECTURE- 
SHIPS in Civil Engineering, Mechanical Engineering, 

2lectrical Engineering. 

eee aan, incbading inducement addition to 
s candidates : 

vty Within the scales Grade A, £2664 by £72 to 

£2880 p.a., or Grade B, £2448 by £72 to £2664 p.a. 

(2) Senior Lectureship : Grade I, £2160 by £72 to 
£2376 p.a.; Grade I, £1668 to £2028 p.a. Lecture 
ship, £1290 to £1968 p.a. 

Non-contributory pension scheme. Pensionable 
appointments at appropriately lower salaries could 
be arranged if successful applicants so desire. 
Children’s U.K. maintenance and other allowances, 
Passages paid for appointees and families (up to four 
adult passages) on appointment, annual leave and 
normal termination. Part-furnished houses at 
moderate rent. 

A scheme has been approved associating the 
Faculty of Engineering with University College, 
Ibadan, and thus bringing the Faculty into the scheme 
of Special Relation with the University of London 

Detailed applications (8 copies), naming 3 referees, 
as soon as possible to Secretary, Inter-University 
Council for Higher Education Overseas, 29, Woburn 
Square, London, W.C.1, from whom further particu- 
lars may be obtained 3957 





EDUCATION DEPARTMENT OF 
WESTERN AUSTRALIA 


TECHNICAL EDUCATION DIVISION— 
PERTH TECHNICAL COLLEGE 


LECTURER 


Applications are invited for the following position : 
LECTURER IN STRUCTURAL ENGINEERING 
with Group IV Allowances. 3 / 

Applicants must be qualified for Corporate 
Membership of the Institution of Engineers (Austra- 
lia) or equivalent Institution. They should have had 
experience in the structural field. The following 
will be an advantage : 

(i) Higher qualifications in engineering. | 

(ii) Special qualifications and/or experience in 
hydraulics 

(iii) Experience in the field of civil engineering. 

(iv) Teaching experience. 

For further information, apply to the Agent 
General for Western Australia, Savoy House, 
115/116, Strand, London, W.C.2. Applications close 
Friday, 30th January, 1959 ; 

Salary range : £1492-£1977 Australian on 

3 5958 





UNIVERSITY COLLEGE OF 
SWANSEA 


ENGINEERING CLERK OF WORKS 





Appointment of ENGINEERING CLERK OF 
/ORKS. 


RESIDENT ENGINEER required by the Univer- 
sity College of Swansea, to supervise and control a 
number of Mechanical and Electrical Engineering 
Sub-Contracts in connection with building develop- 
ment at the College. Candidates must be not less 
than 35 years of age and possess technical qualifica- 
tions up to National Certificate standard, Mechanical 
and/or Electrical, or be Graduate or Associate 
Members of the Institution of Electrical Engineers, 
or LH.V.E. Preference will be given to applicants 
who have had some design experience, whether in 
heating and ventilation or in electrical installations, 
and who have had previous experience in supervision 
on site of Engineering works. The inclusive salary 
will be £1000-£1250 per annum, according to 
experience. 

Applications, in writing, should be made to the 
Architects, Sir Percy Thomas and Son, 10, Cathedral 
Road, Cardiff, giving full particulars of age, qualifi- 
cations and experience. Closing date for applications 
is February 5, 1959. E9544 


PUBLIC APPOINTMENTS 


CITY OF LIVERPOOL 
EDUCATION COMMITTEE 


COLLEGE OF TECHNOLOGY 


Principal : S. A. J. PARSONS, B.Sc.(Econ.), 
M.1.Mech.E., M.1.Prod.E., M.B.1.M. 


DEPARTMENT OF CiVIL AND 
MECHANICAL ENGINEERING 


PRODUCTION ENGINEERING SECTION 


LECTURER 


The Governing Body invite applications for the 
appointment of LECTURER IN PRODUCTION 
ENGINEERING. Salary : (Men) £1200 by £30 to 
£1350 per annum (1956 Burnham Technical Report). 
Commencing salary on this scale may be ass2ssed 
according to previous industrial or professional 
experience. 

Applicants must have had appropriate industrial 
experience and teaching experience is desirable. 
They should be able to teach up to the Higher 
National Certificate and Diploma level. The person 
appointed would be encouraged to undertake 
research, and to make contact with industry. He 
should be capable of leading the Section and assist- 
ing in its progress and development under the Head 
of Department. 

This is a Regional College providing courses at the 
advanced level. It possesses adequate facilities in 
this specialist field. The intention is to develop 
Production Engineering studies, particularly in the 
provision of post-advanced courses and in applied 
research 

Further particulars and application form (return- 
able by 3ist January, 1959) may be obtained from 
H. S. Magnay, M.A., Director of Education, 14, 
Sir Thomas Street, Liverpool, 1. 

THOMAS ALKER, 
Town Clerk and Clerk to the 
Local Education Authority. 
E9600 


(3.5442) 





UNIVERSITY OF BRISTOL 


DEPARTMENT OF CIVIL ENGINEERING 


LECT URESHIP 
Applications are invited for a LECTURESHIP 
(Grade II or If) in the Department of Civil Engineer- 
ing. Applicants should have a good Honours 
Degree and some relevant research or teaching 
experience, preferably in the field of structures. 
Salaries will be in accordance with the following 
scales : 
Assistant Lecturer (Grade IIT): £700-£850. 
Lecturer (Grade II) : £900-£1300 (bar) to £1650, 
Applications, including the names of two persons 
to whom reference may be made, should be sent not 
later than 16th February, 1959, to the Registrar, 
the University, Bristol, 8, from whom further par- 
ticulars may be obtained. E95 





MINISTRY OF SUPPLY 


ROYAL AIRCRAFT ESTABLISHMENT, 
FARNBOROUGH, HANTS 


PHYSICISTS, ENGINEERS AND 
MATHEMATICIANS 


Ministry of Supply, Royal Aircraft Establishment, 
Farnborough, Hants, requires PHYSICISTS, ENGI- 
NEERS and MATHEMATICIANS for Advanced 
Research Work in wide variety of problems arising 
from exploration of new regimes of flight, covering 
Ballistic Missile, Aircraft and Guided Weapons 
fields, and including extensive experimental pro- 
grammes for which well-equipped modern labora- 
tories and flight facilities are available. Appoint- 
ments of (a) SENIOR SCIENTIFIC OFFICER 
(minimum age 26, and at least 3 years’ post-graduate 
research experience), or (b) SCIENTIFIC OFFICER. 
First or Second Honours Degree or equivalent 
required for both grades. Salarv ranges (a) £1130- 
£1330, (b) £595-£1050 (male, in provinces ; rates 
for women the same by 1961). Superannuation 
under F.S.S.U. Opportunity for those under 31 to 
compete for pensionable posts. Good promotion 
prospects. Applications also invited from students 
expecting to graduate in 1959. Interviews for under- 
graduates will normally be held at Farnborough 
during Easter Vacation, 1959, but interviews can also 
be arranged at other convenient dates. Forms and 
illustrated booklet from M.L.N.S. Technical and 
Scientific Register (K), 26, King Street, London, 
S.W.1 (quote A.469/8A). E9571 


PUBLIC APPOINTMENTS 


UNIVERSITY OF MANCHESTER 


LECTURER 





Applications are invited for the joint post of 
LECTURER IN THE DEPARTMENTS OF 
ENGINEERING and of the MECHANICS OF 
FLUIDS, who will be responsible for the teaching 
of Aircraft Structures and Aero-Elasticity. Facilities 
for research will be made available in either the 
Engineering Department or in the Fluid Motion 
Laboratory at Barton, which ever is appropriate, 
Salary scale : £900 to £1650 per annum, initial salary 
according to qualifications and experience. Member- 
ship of F.S.S.U. and Children’s Allowance Scheme, 

Applications should be sent not later than January 
3st, 1959, to the Registrar, the University, Man- 
chester, 13, from whom further particulars and forms 
of applications may be obtained. £9541 


PUBLIC APPOINTMENTS 





HORTHAM-BRENTRY HOSPITAL 
MANAGEMENT COMMITTEE 





BRISTOL 





SUPERINTENDENT ENGINEER 





~ re of SUPERINTENDENT ENGI- 
NEER. 


Applications are invited for this post, vacant on 
Ist May, 1959, from persons who have completed 
an apprenticeship in mechanical engineering or who 
possess thorough practical mechanical engineering 
a 

Applicants must have thorough practical know- 
ledge of operation of steam boiler plants and super- 
visory experience of mechanical and electrical 





WOOLWICH POLYTECHNIC 
LONDON, S.E.18 


LECTURER 


Applications invited for a LECTURER. Candi- 
dates should have an Engineering Degree with 
practical experience, or alternatively be able to offer 
Technology at a high level in Mechanical Engineering 
subjects. 

Salary scale: £1200-£30-£1350, plus London 
Allowance of £36 to £48. 

Particulars and application form from Clerk to 
Governors, to be returned by the 19th January, 
1959. £9542 








DONCASTER HOSPITAL 
MANAGEMENT COMMITTEE 


APPOINTMENT OF 
SUPERINTENDENT ENGINEER 


Applications are invited for the above appoint- 
ment. Candidates must have passed an examination 
in engineering technology and hold one of the follow- 
ing qualifications, or an equivalent qualification 
approved by the Minister of Health or Secretary of 
State for Scotland : 

Ministry of Transport and Civil Aviation (ex- 
Board of Trade) First Class or Extra First Class 
Certificate of Competency in Marine Engineering. 

Ministry of Transport and Civil Aviation Certifi- 
cate of Service as First Class Engineer. 

City and Guilds full Technological Certificate in 
Plant Engineering (First Class). 


or 

One of the following, which must include Heat and 
Heat Engines as a subject and must carry an endorse- 
ment for Electrical Installations (distribution and 
electrical apparatus) : 

Higher Nationa) Diploma in Mechanical Engi- 
neering or in Electrical Engineering. 

Higher National Certificate in Mechanical Engi- 
neering or in Electrical Engineering. 

Diploma in Mechanical Engineering or in Electrical 
Engineering of a Technical College recognised for the 
award of the Higher National Certificates. 

Salary scale : £980 by £30 (4) by £35 (1) to £1135 
per annum. “ 

A house is available at a reasonable rent, if required. 

Applications, stating age, education, qualifications 
and experience, together with the names of three 
referees, should be forwarded to the GROUP 
SECRETARY at Doncaster Royal Infirmary by 
20th January. E9506 





MINISTRY OF SUPPLY 


PYESTOCK, HANTS 


TECHNICIAN 


Ministry of Supply require TECHNICIAN at 
Pyestock, Hants, responsible for large electrically 
driven compressor sets and other plant, and operation 
and maintenance of E.H.V. indoor and outdoor 
switchgear, and supervision of electrical control 
room and substation. Some shiftwork likely. 
Qualifications : recognised engineering apprentice- 
ship in electrical industry, with not less than 5 years’ 
experience of power station generators and familiarity 
with Safety Regulations of Central Electricity 
Generating Board. Possession of H.N.C. or equi- 
valent qualifications desirable. Salary : £974~-£1180 
p.a. Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, quoting 
ref. D 516/8A. Closing date 23rd January, a 


g ing services ; also of building 2c 
work. 

New entrants to the Health Service must hold a 
recognised qualification in marine, plant or mechani- 
cal engineering or Naval Certificate. 

Duties involve responsibility for building, elec- 
trical and engineering maintenance in a group of 
hospitals in Bristol and Bath, 

Salary scale : £915, rising by 5 annual increments 
to £1070. Travelling expenses between hospitals are 
payable. Small house available. National Health 
Service conditions of service and superannuation 
scheme. 

Full details of age, experience, qualifications, with 
names of three referees, to Group Secretary, Hortham- 
Brentry Hospital Management Committee, Brentry 
Hospital, Westbury-on-Trym, Bristol, not later than 
3ist January, 1959, 








MINISTRY OF LABOUR AND 
NATIONAL SERVICE 


UNIVERSITY OF CEYLON 





COLOMBO PLAN 





APPOINTMENTS 


Applications are invited by the Commonwealth 
Relations Office for two appointments under the 
Technical Co-operation Scheme of the Colombo 
Plan, at the University of Ceylon, as follows : 

1. PROFESSOR OF MECHANICAL ENGIN- 
EERING. 

2. LECTURER IN ELECTRICAL ENGINEER- 
ING (ELECTRIC POWER). 

Candidates for both posts must have several years’ 
research and University teaching experience. ura 
tion 3 years in the case of the Professor of Mechan- 
ical Engineering and 2 to 3 vears in the case of the 
other post. Salary (subject to United Kingdom 
income tax) for (1) £2300 p.a. plus tax-free oversea 
allowance of £1090 p.a. (married) or £590 p.a. 
(single) and for (2) £1650 p.a. plus tax-free oversea 
allowance of £1090 p.a. (married) or £590 p.a. 
(single), plus other allowances. Free furnished 
accommodation provided. Contract with the 
United Kingdom Government.—For further infor- 
mation and application forms, write Ministry of 
Labour and National Service (E.9), 26-28, in 
Street, London, S.W.1, quoting E.9/TCS/216-7/CEY. 

£9596 





METROPOLITAN BOROUGH OF 
WANDSWORTH 





CHIEF ASSISTANT ENGINEER 
(MECHANICAL) 





Applications invited for this post. Salary: 
J.N.C. scale “ A” (£1215, rising to £1380). 

The person appointed will be responsible for the 
maintenance of a fleet of some 160 petrol, diesel, 
or electrically-driven vehicles, and a considerable 
quantity of mechanical plant and equipment used 
by the various departments of the Council. He 
must be skilled and experienced in the work involved 
and possess the ability, under the direction of the 
Socom Taeeae, to undertake both the practical 
and administrative control of the section. 

The Council is unable to provide housing accom- 
modation. 

Further particulars and forms of application 
obtainable from the Borough Engineer, must reach 
me by 28th January. 

R. H. JERMAN, 


Town Clerk. 


Municipal — . 
S.W.18. E9555 


Wandsworth, 





Classified Advts. continued on page 110 
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PUBLIC APPOINTMENTS 


CIVIL SERVICE 


POST OFFICE 


PERMANENT AND PENSIONABLE POSTS 


POST OFFICE: TELECOMMUNICATIONS 
TRAFFIC SUPERINTENDENTS (158/59). About 
10 posts for men and women at least 174 and under 
244 on Ist March, 1959, with extension for Forces 
service, Overseas Civil Service, and, up to two years, 
for establishec civil service. Work mainly concerned 
with operation and development of telephone services. 
Previous experience not necessary Qualifying 
examination, beginning 7th April, 1959, in English, 
Arithmetic, Genend Koouleles, and two of the 
followin Pure Mathematics, Applied Mathe- 
matics, Buy sice, Chemistr;. Selection by interview 
of qualified candidates. Salary (London, men) £515 
at 18, £525 at 19, £680 at 25 or over, rising to £1050 

POST OFFICE: ASSISTANT ENGINEER 
(159/59). At least ten posts for men at least 174 and 
under 234 on Ist March, 1959, with extension for 
Forces service, Overseas Civil Service, and, up to two 
years, for established civil service. Written examina- 
tion, beginning 7th April, 1959, in English, Physics 
and two prescribed optional subjects, followed by 
interview of qualified candidates. Salary (London) 
£535 at 18, 19 or 20; £595 at 21; £720 at 25 or 
over, rising to £1070. 

Five-day week in general. Promotion prospects 
Write Civil Service Commission, Burlington Gardens, 
London, W.1, for application form, quoting reference 
number. CLOSING DATE : 29th moery Fi 


72 





CITY AND COUNTY OF 
KINGSTON UPON HULL 


CITY ENGINEER'S DEPARTMENT 


ENGINEERING ASSISTANT 
(MECHANICAL) 


Appointment of ENGINEERING ASSISTANT 
(MECHANICAL). 2 

Salary : Within the Special Scale—£750, rising by 
annual increments of £40 to a maximum of £1030. 

Applications are invited for the above appoint- 
ment, preferably from candidates who are Associate 
Members of the Institution of Mechanical Engineers. 

Experience in steam generating, diesel plant and 
heavy duty pumping equipment will be an advantage. 

Housing accommodation will be made available 
for the successful candidate if not already resident 
within the City. 

Applications, on forms to be obtained from the 
City Engineer, Guildhall, Kingston upon Hull, 
should be returned within fourteen days of the 
publication of this advertisement. _ 

Wm. MORRIS, O.B.E., 
City Engineer. 
Guildhall, 


Kingston upon Hull E9583 


THE 
TENDERS 


CITY OF NOTTINGHAM 


WATER DEPARTMENT 


CONTRACTS FOR LAYING 27iIN. AND 
241N. DIAMETER SPUN-IRON WATER 
MAIN 


TENDERS are invited from experienced con- 
tractors for the LAYING and JOINTING of approxi- 
mately 20} miles of 27in. Class “ C,”’ 1 mile of 27in. 
Class “ D,”’ 14 miles of 24in. Class “ C,” and $4 miles 
of 24in. Class “D” SPUN CAST-IRON PIPES, 
and other appurtenant Works, from Markham 
Cligton, near Tuxford, North Nottinghamshire, into 
the City of Nottingham. The work has been divided 
into six sections, which will be the subject of separate 
contracts. Contractors may tender for one or more 
sections of the work. 

Specification, forms of Tender, &c., together with 
the necessary drawings, may be obtained from Mr 
B. W. Davies, Engineer and General Manager, Water 
Department, Castle Boulevard, Nottingham, on 
payment of a deposit of £10 10s., which will be 
refunded on receipt of a bona-fide Tender, not after- 
wards withdrawn, and the return of all documents 
and drawings . 

Sealed Tenders, endorsed ““ Tender for Mainlay- 
to be delivered to me not later than Saturday, 


ing, 
the 14th February, 1959 
T. J. OWEN, 
Town Clerk. 
The Guildhall, 
Nottingham. E9573 





GHANA RAILWAY AND 
HARBOURS 





TENDER NOTICE 


TENDERS in sealed covers addressed to the 
General Manager of the Ghana Railway and Har- 
bours, c/o Messrs. “* NEDECO,” 48, Javastraat, The 
Hague, Netherlands and clearly marked : 

“ GHANA RAILWAY—CEMENT CLINKER 

HANDLING JETTY AT TAKORADI” 
will be received up to 12.00 o’clock a.m. on March 5, 
1959, for the construction of a Cement Clinker 
Handling Jetty at Takoradi. 

The tender documents may be inspected at the 
office of the Ghana Railway and Harbours, Tako- 
radi, from January 15th, 1959, or at the head office 
of “ NEDECO,” 48, Javastraat, The Hague, Nether- 
lands, from January Sth, 1959. 

Copies of the tender documents may be obtained 
after January Sth, 1959, from NEDECO's office, 
61, Berg en Dalseweg, Nijmegen, Netherlands, 
against payment of £10 which will not be refunded. 

Information may be obtained also at the latter 
office during office hours. E9597 





for reactors and associated test rigs. 


a design drawing-office is essential. 


The Manufacturing Group of the Engineering Division at 


THE ATOMIC ENERGY ESTABLISHMENT, 
WINFRITH, DORSET 


require an 


ENGINEER 


to be responsible for the design and development of prototype and experimental 
equipment required by Scientitic Staff in connection with on-site experiments 


Applicants must have served a recognised engineering apprenticeship or have 
had equivalent training and be a member of a recognised engineering institution, 
or have equivalent qualifications in mechanical engineering. Full experience in 


SALARY : £815 (at age 25)—£1270 per annum. 
Send POST CARD for application form to : 
Group Recruitment Officer (W.50/25), 
U.K.A.E.A., A.E.R.E., HARWELL, DIDCOT, BERKS. 


E9577 








HEATING AND VENTILATING 
ELECTRICAL 
STRUCTURAL 


PUBLIC and INDUSTRIAL BUILDING 


with salaries of £1015 p.a. and above 
non-contributory 


Interviews at Regional Offices when possible. 





MINISTRY OF WORKS 


REQUIRES 
ENGINEERING DRAUGHTSMEN IN THE FOLLOWING CATEGORIES 


Design of all types of installations, including air conditioning 
Design of lighting, power and special type installation, and site distribution schemes. 


Design and detailing of reinforced concrete or structural steel work 
For employment in LONDON and PROVINCES on major site developments and all classes of 


GENERAL CONDITIONS 


Salary range £550 Vo 21) to £870 p.a. in London (slightly less elsewhere) 


according to age, qualifications and experience ; 
and concessions for higher technical training in approv ed cases. Prospects of promotion to posts 
Opportunities for permanent posts leading to pensions, 


QUALIFICATIONS 
Technical education to O.N.C. or equivalent standard. 
APPLICATIONS 


State . experience, training and qualifications. to 
Room 433, Abell House, John Islip Street, LONDON, S.W.1! 


Starting point 


5-day week ; 34 weeks’ annual leave initially, 


The Chief Engineer, Ministry of Works 


E9500 








ENGINEER 


TENDERS 
METROPOLITAN WATER BOARD 


TENDERS FOR THE SUPPLY OF STORES, 
&c. 


TENDERS are invited for the SUPPLY of the 
following STORES and SERVICES for the period 
of 12 months commencing Ist April, 1959 :— 
Contract 
No. 

1. Cement, tarmacadam, concrete slabs, earthen- 
ware bases, firebricks, fletton, stock and engi- 
neering bricks. 

Brushes, brooms and handles. 

. Cast and spun iron straight pipes, cast iron 
specials 

Uniform clothing and caps, mechanics’ overalls, 
rubber boots, shoes, &c. 

Cotton waste, cleaning cloth, wipers, hemp, 

tarpaulins, &c. 

Motor tyres, tubes, batteries, oils, &c. 

Mild steel bars, plates, sheets, &c 
Black bolts and nuts, screws, files, shovels, &c 
Lead pipe, solder, sheet, &c. 

Fuel oil, kerosene, motor spirit 
. Soaps, polishes and cleansers, oilman’s sundries, 

sulphuric acid, paper towels and toilet rolls, 


P=SOmH ww *} &wN 


14. Rubber and canvas insertion sheet and washers, 
suction, delivery, chemical and fire hose, &c 

19. Small iron castings, valve, hydrant and stopcock 
boxes, &c., non-ferrous castings. 

20. Stopcocks, ferrule stopcocks, unions, disc fittings, 
hydrant outlets and caps. 

21. Sluice valves, fire hydrants and parts, extension 
spindles, hydrant indicator plates, &c. 


23. Periodical inspection, repair and maintenance of 


weighing apparatus. 
24. Electric lamps and fluorescent tubes. 
25. Steam, smithy and house coal, and coke 
26. Removal of furnace refuse. 
27. Photo prints, &c. 

Tenders must be submitted on the official forms, 
which may be obtained from the Chief Engineer by 
personal application at the offices of the Board 
(Room 171) or upon forwarding an addressed 
envelope (not smaller than 1ISin. by 10in.) and 
enclosing stamps value Is. to cover postage, &c. 


Applicants should refer to the number of the 
contract for which Tender forms are required 


Tenders, enclosed in sealed envelopes addressed 
to the undersigned and endorsed in the manner 
indicated in the form of Tender, must be delivered 
at the offices of the Board (Room 122) not later than 
12 noon on Thursday, 29th January, 1959. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

S. D. ASKEW, 
Clerk of the Board. 
Offices of the Board, New River Head, 


Rosebery Avenue, London, E.C.1. E9559 





STATE ELECTRICITY COMMISSION 
OF VICTORIA 





22, WILLIAM STREET, MELBOURNE, 
VICTORIA, AUSTRALIA 
4#0OMW THERMAL POWER STATION 
(STAGE |) 





HAZELWOOD POWER STATION 





The Commission is inviting TENDERS for the 
DESIGN, MANUFACTURE, SUPPLY, DELI- 
VERY, ERECTION and MAINTENANCE of :- 

TURBO-GENERATOR PLANT, &c., and 

GENERATOR TRANSFORMERS, SWITCH- 

GEAR, &c., all in accordance with Volume |! 

(Introduction and General), Volume 3 (Turbo- 

Generator, Plant, &c.), and Volume 4 (Generator 

Transformers, Switchgear, &c.) of Specification 

No. 58-59/73 and B.6 Contract Conditions 

Copies are available from the Agent-General for 
Victoria, Victoria House, Melbourne Place, The 
Strand, London, W.C.2, and also from the Purchasing 
Branch of the Commission, 22, William Street, 
Melbourne, Australia. 

(Volume 2 (Boiler Plant and Buildings and Coal 
Handling Plant) was issued on the Sth November, 
1958, the closing date being 29th April, 1959.) 

The charge for specifications is £1 each volume 
(returnable) for the first copy. Each additional copy 
£1 (not returnable). 

Consideration will be given to comprehensive 
offers from single contractors or groups of contrac- 
tors for a complete power station. Such offers shall 
include all foundations, the circulating water system 
within the turbine house and all concrete work, 
including floors, the turbine house building, control 
room and offices and al] auxiliary transformers, 
switchgear, power and control cabling and the relay 
house. 

Tenders endorsed “ Tender to Specification No. 
58-59/73,”’ are returnable direct to the Commission, 
22, William Street, Melbourne, Victoria, Australia, 
by 11 a.m. on the 29th April, 1959. 

The Commission does not bind itself to accept the 
lowest or any Tender. 29558 





HOGSMILL VALLEY JOINT 
SEWERAGE BOARD 





DIESEL GAS OIL 





TENDERS are invited for supply of 30,000 
gallons DIESEL GAS OIL delivered to Board’s 
Works, Lower Marsh Lane, Kingston upon Thames, 
by road tank wagon in 2000 gallon bulk loads as 
and when required during the year ended 31st 
March, 1960. Specification to accompany tender, 
which is to be delivered to undersigned by 25th 
January, 1959. Envelopes to be endorsed “ Tender 


for Diesel Oil.” 
A. B. ROGERS, 
Clerk to the Board 
Guildhall, 


Kingston upon Thames. E9592 


Jan. 9, 1959 


TENDERS 
CITY OF BRADFORD 


RECIRCULATION SCHEME—PUMPING 


PLANT 
TENDERS are invited for the SUPPLY and 
ERECTION of FOUR Automatically-Controlled 


Electrically-driven PUMPING UNITS, forming 
part of the scheme for recirculating the humus tank 
effluent back to the biological filters at the Corpora- 
tion’s Esholt Sewage Disposal Works, The four 
pumps are to be capable of a variable discharge from 
zero to 3350, 4600, 6700 and 6700 gallons per 
minute, respectively. The contract will also include 
the provision of automatic starting and control gear, 
pipework, valves, &c., and electrical wiring. 

Copies of the form of Tender, genera! conditions 
of contract, specification and drawings may be 
inspected at the Office of the Sewage Works Engineer 
and Manager, Esholt Hall, near Shipley, Yorkshire, 
and may be obtained on payment of a deposit of 
Two Guineas, which will be returned on receipt of a 
bona-fide Tender and the return of all documents. 

Tenders in plain, sealed envelopes, bearing no 
indication of the name of the sender and endorsed 
“Sewage Dept.—Tender for Pumping Plant,’’ must 
be received by the undersigned not later than noon 
on Wednesday, the = oom 1959. 








LEATHEM, 
Town Clerk 
Town Hall, 
Bradford. E9501 
EDUCATIONAL 











TECHNICAL HOME STUDY 
COURSES 


For A.M.I.Mech.E., 
A.M.1L.Chem.E., A.M.1.M.1., 
A.F.R.Ae.S., C. & G., &c. 


OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.I.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by noderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
(Dept. 76), 
29, WRIGHT’S LANE, LONDON, W.8. 
E102 & 





THE INSTITUTION OF CIVIL 
ENGINEERS 

_ A number of ROCKEFELLER FOUNDA- 
TION BURSARIES, from about £450 to about 
£700 for post-graduate study or research in 
Public Health Engineering, are available for the 
academic year 1959/60.—Further details and 
application forms are obtainable from the 
Secretary of the Institution, Great George 
Street, London, S.W.1. Closing date for appli- 
cations is 31 March, 1959. 


E9579 





A.M.1.MECH.E., B.Sc., City and Guilds, &c 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane 
London, W.8. Ell4 £ 


AUTOMATION.—AUTHORITATIV 

COURSES are now available in Digital and fret dhe 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.—Write (Dept. S.E.8) 
E.M.I. Institute School of Electronics, College House. 
Kensington, London, W.8. E145 £ 





U.K.A.E.A. 
HARWELL REACTOR SCHOOL 
CONTROL AND INSTRUMENTATION 
OF REACTORS 


The second Course on “The 
Control and Instrumentation of 
Reactors” will be held at the 
Harwell Reactor School from 7th 
to 17th July, 1959, inclusive. 

The fee for the course will be 50 
guineas, exclusive of accommoda- 
tion. 

Application forms and further 
details can be had from : 

The Principal, 

REACTOR SCHOOL, 
Atomic Energy Resea 
Establishment, 
Harwell, 
Didcot, 
Berkshire. 
F955 























Jan. 9, 1959 
EDUCATIONAL 





U.K.A.E.A. 
HARWELL REACTOR SCHOOL 


SENIOR TECHNICAL 
EXECUTIVES’ COURSE 


The next Course on which places 
are available will be held from 15th 
to 25th June, 1959, inclusive. 

The fee for the course is 50 
guineas, exclusive of accommoda- 
tion. 

Application forms and further 
details can be had from : 

The Principal, 

REACTOR SCHOOL, 
Atomic Energy Research 
Establishment, 
Harwell, 
Didcot, 
Berkshire. 


E9552 £ 
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APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A DRILLING 
ENGINEERING ASSISTANT 


is required by Texaco Trinidad, Incorporated, 
on the company’s oilfields in Trinidad, West 
Indies. 


Applicants should have H.N.C. or equivalent 
in Mechanical Engineering or Mining, and 
have had experience in a heavy mechanical 
workshop, either during or after an apprentice- 
ship 


The successful candidate will undergo a 
period of practical training leading to a respons- 
ible position as Drilling Engineer concerned 
with drilling equipment and new techniques. 


This pensionable position should appeal to a 
man earning up to £1150 p.a. in this country, 
aged up to about 85, and who is interested in a 
practical career in the oi] industry abroad. 


Please write with brief particulars to the : 
Personnel Officer, 
TRINOIL (U.K.) LIMITED, 
Trinidad House, Old Burlington Street, 
London, W 


£9594 a 


BIRLEC HEATING DIVISION SALES 
DEPARTMENT WANT FURNACE DESIGN 
ENGINEER. Duties include discussion with 
customer and liaison with Engineering Department 
Designers and Estimators, and preparation of 
Project and Tender Specifications. H.N.C. or 
Engineering Degree standard.—Apply to Personnel 
Manager (JMP), Birlec, Ltd, Tyburn Road, Bir- 
mingham, 24. E9554 a 


CHIEF DRAUGHTSMAN required. Applicants 
must have H.N.C, or equivalent and a sound know- 
ledge of gearing. Drive and initiative necessary. 
Responsible position carrying adequate remunera- 
tion. Pension scheme. Location: 25 miles N.W. 
of London. 2-bedroomed flat available if required 
for temporary or permanent use. State full details 
of experience in strict confidence.—Write BOX 
AC45981, Samson Clarks, 57-61, Mortimer Street, 
London, W.1. E9484 a 


THE ENGINEER 


SITUATIONS VACANT 


APPLICATIONS ARE INVITED for the position 
of GENERAL MANAGER of large Quarry in the 
North. Person appointed will be directly responsible 
to Managing Director for control of all aspects of 
the company’s business, including production, 
marketing, accounts, safety, and all statutory require- 
ments; design, installation and maintenance of 
equipment ; the production of all classes of crushed, 
screened and coated road-making materials, concrete 
aggregates, railway ballast, and the construction and 
surfacing of roads, &c. Candidates should have a 
good technical background and administrative 
experience, not necessarily in quarrying. Age not 
under 35 years.—Write, 28NI, Wm. Porteous and 
Co., Glasgow. E9547 a 


ASSISTANT ENGINEER, aged 27 to 35, 
A.M.LC.E. or A.M.LStruct.E. Sound experience 
design and supervision reinforced and prestressed 
concrete structures. Some experience of structural 
steelwork an advantage. Salarv according to age and 
experience, but not less than £1000 p.a. Also expe- 
rienced REINFORCED CONCRETE and STEEL 
DESIGNER / DETAILERS, preferably A.M.I 
Struct. E., with several years’ experience. Salary 
according to qualifications and experience, but not 
less than £900 p.a. Interesting and varied work, with 
good prospects. Luncheon vouchers are provided, 
and there is a pension scheme.—Apply in writing to 
Husband and Co., Consulting Engineers, 70, Victoria 
Street, London, S.W.1. E2243 a 


CHIEF MECHANICAL ENGINEER. Opencast 
Mining Company require in SIERRA LEONE 
professionally qualified ENGINEER with experience 
in responsible charge. Duties include responsibility 
for mecnanical and electrical work connected with 
extensive earth-moving machinery, belt conveyors, 
power houses, workshops, &c. Age not under 35. 
Commencing salary £3000 per annum plus § per cent 
bonus plus, for married man, passage or separation 
allowance of £10 per month and £5 per month for 
each child. Fifteen-month tours followed by liberal 
leave on full salary in U.K. Return passage paid. 
Free furnished quarters and medical attention. Con- 
tributory Pension Scheme with retirement at age 55. 
Life Assurance and Dependents Income Schemes.— 
Write, giving full details experience, stating age 
married or single to SIERRA LEONE DEVELOP- 
MENT COMPANY, LTD., Dept. C7, City-Gate 
House, Finsbury Square, E.C.2. E9560 a 


CIVIL ENGINEERING GRADUATES wanted 
for Reinforced Concrete Design work in large draw- 
ing office in London. Good prospects for promotion 
for men aged 25-35. Preference given to men with 
Site Experience. Pension Fund, 5-day week.- 

Write BOX No. E2247, “* The Engineer.” A 


CRANE DESIGNER/DRAUGHTSMAN, pre- 
ferably with shop and estimating experience.— 
IRVINGS, WOODCHESTER, STROUD, GLOS. 
(Amberley 3163/4). E2235 a 


CROFTS (ENGINEERS) LTD., have vacancies 
for SENIOR and JUNIOR DESIGNER 
DRAUGHTSMEN, to assist in a large and expand- 
ing development programme. Men with experience 
in design and development of mechanical power 
transmission equipment are required ; also JIG and 
TOOL DRAUGHTSMEN.—Applicants should give 
full particulars of experience, age, &c., to Personnel 
Manager, CROFTS (ENGINEERS), LTD., Thorn- 
bury, Bradford. E9585 a 
DESIGNER - DRAUGHTSMAN (‘required for 
Sheffield office of structural engineering company. 
Five-day week, good working conditions, superannua- 
tion scheme in operation. Reply, giving full details 
of age, experience and salary required.—BOX No. 
E2233, “* The Engineer.” A 


ELECTRIC ARC MELTING SHOP SHIFT 
MANAGER for large steelworks in the Midlands. 
Applicants, aged 30-40, should have a metallurgical 
training with practical experience in an electric 
melting shop. Salary according to qualifications and 
experience. Pension and free life assurance scheme 
in operation. Full details of age, experience and 
qualifications. BOX No. E9497, “ The Engineer.” a 


ENGINEER REQUIRED for Design of Overhead 
Electric Travelling Cranes and Mechanical Handling 
Equipment, with a sound knowledge of strain and 
stress calculations. Preferably with electrical experi- 
ence. Written application, stating age, qualifica- 
tions and salary required to : 
STREET CRANE COMPANY, LTD., 
12, Corporation Street, Sheffield, 3. 
E2248 a 








| BOOKS and PUBLICATIONS 























JUST PUBLISHED — 
* 4 complete library in two volumes...” 


KEMPE’S 


ENGINEERS 
YEAR-BOOK 


Edited under the direction of the Editor of ‘‘ The Engineer”’ 


1959 Edition price 82/6 (plus postage 2/6) 


from technical booksellers or 
direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone : CENtral 6565 





SITUATIONS VACANT 





ENGINEER required for London factory of well- 
known chemical manufacturing company. Must 
be experienced and qualified. Age 30 to 45. Will be 
responsible for preparation of routine maintenance 
schedules and application of these to plant and 
factory buildings. After training will be expected to 
be capable of acting as Deputy Chief Engineer and 
of shouldering the additional responsibilities which 
that post would carry with it.—Write, BOX Z.T.243, 
Deacon’s Advertising, 36, Leadenhall Street, London, 
3.C F9602 a 
ENGINEER, for heat transfer work in Sussex ; 
25/30 years. Graduate or G.I.Mech.E. standard, 
must be willing to spend three months’ training period 
in U.S.A. Salary according to age and qualifications. 
Pension scheme.—BOX No. E2241, “* The Engineer.” 

A 


ENGINEER, with good qualifications, required by 
London firm to develop and sell new power trans- 
mission device. Must have thorough knowledge 
power transmission. Write, stating age, full quali- 
fications, salary required and full details. —BOX No. 
E2230, ** The Engineer.” 


EXPERIENCED WORKING MANAGER re- 
quired for drawing-office in N.W. Kent. Must be 
experienced in R.C. detailing and excellent draughts- 
man. Write, giving fullest details and salary required. 
~-BOX No. E2244, “ The Engineer.” A 


FIBREGLASS LIMITED 
require 
DEVELOPMENT ENGINEERS 


to be responsible for the design and development 
of furnaces and automatic machinery, to improve 
existing processes and develop new projects. 
The work is varied and interesting, and offers 
scope for initiative and responsibility. 


If you have conrpleted your engineering 
apprenticeship, obtained a Degree or H.N.C. 
in Mechanica) Engineering and have some 
drawing-office experience, preferably in con- 
nection with a processing industry, you are 
invited to apply to : 


Personnel Officer (Graduate Recruitment), 
Pilkington Brothers Limited, 
St. Helens, 
Lancashire 


E9590 a 





FORD MOTOR COMPANY LIMITED 


The Company's expansion programme is 
increasing the demands on its Power Services 
Department which now has vacancies for : 

A SHIFT ENGINEER in charge (Ref. TEP). 

An ASSISTANT SHIFT ENGINEER in 
charge (Ref. TAE). 

Applications are invited for these two posts. 

Applicants should be technically qualified and 
have had experience in the operation of high- 
pressure turbo-alternators and larg: pulverised 
fuel-fired high-pressure boilers. Some experi- 
ence of steam transmission and distribution 
systems for industrial purposes will be an 
advantage. Successful applicants will be respon- 
sible for the efficient operation of all Power 
Services plant. 

Salary will be according to qualifications and 
experience. There is a non-contributory pension 
scheme. 

Please write to Training and Recruitmert 
Department (012A), Ford Motor Company, 
Ltd., Dagenham, Essex, giving details of age, 
experience and qualifications and quoting 
appropriate reference. 


E9549 a 





HEATING AND VENTILATING 
ENGINEER 


COURTAULDS, LIMITED, require an expe- 
rienced Engineer for their Engineering Division, 
Coventry, to work on the design, specification 
and installation of heating, ventilating and air- 
conditioning plants for a wide variety of projects 
in this field of engineering. Applicants should 
preferably hold Corporate Membership of 
I.H.V.E., but qualified engineers wita the right 
experience are also invited to apply. A good 
salary commensurate with experience will be 
paid. The appointment is pensionable and will 
qualify for co-partnership benefits. 

Candidates should write for a detailed form of 
application to the Director of Personnel, 
Courtaulds, Limited, 16, St. Martins-le-Grand, 
London, E.C.1, quoting reference number B.52 


E9S89 a 


HEAVY ROLLING MILLS SHIFT MANAGER, 
aged 28-35, required by large steelworks in the 
Midlands. Applicants should have an engineering 
background, preferably with H.N.C. or O.N.C., 
and previous experience of rolling mill supervision 
is essential. Staff position, pension and free life 
assurance scheme. Full details of age, experience 
and qualifications—BOX No. E9498, “ The Engi- 
neer.”” A 


IMPERIAL CHEMICAL INDUSTRIES, LTD., 
PLASTICS DIVISION, has immediate vacancies 
for DRAUGHTSMEN. Experience in process plant 
is required in some of the work, but Mechanical 
Draughtsmen are also needed since the development 
programme includes work in novel processes 
essentially mechanical in nature. There are vacancies 
also for men with plant instrumentation knowledge. 
Good starting salaries will be paid and pension and 
profit-sharing schemes are in operation. For married 
men mortgage facilities are available, and some help 
is given towards costs of removal.—Apply to the 
Staff Manager, Imperial Chemical Industries, 
Limited, Plastics Division, Black Fan Road, Welwyn 
Garden City, Hertfordshire. E9523 « 


1} 
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JOHNSON, MATTHEY & CO., LIMITED 


DESIGN DRAUGHSTMAN: Aged 25/35, 
with good engi ing experience, is required 
for a Chief Mechanical Engineer’s office in 
Central London. A sound, practical training 
and knowledge of engineering services is 
essential. 

The work entails handling projects from the 
drawing-board through to construction and run- 
ning-in for production. 

Conditions of service include free hunches and 
an annual bonus, also a contributory pension 
scheme. Salary according to age, qualifications 
and experience. 

Write, giving full details of age, qualifications, 
experience, etc., to the Secretary, Johnson, 
Matthey and Co., Limited, 78, Hatton Garden, 
London, E.C.1. E9535 a 


JUNIOR ENGINEERS are invited to apply for 
the position of ASSISTANT TO THE PLANT 
DEVELOPMENT SECTION of a rapidly expanding 
industrial concern. Applicants should be advanced 
towards professional qualifications in the field of 
Mechanical or Civil Engineering and sound, practica! 
training in the appropriate branch of engineering, 
together with some drawing-office experience, is 
essential. Prospects of advancement are unrivalled 
and the successful applicant will be given practical 
encouragement to continue with his studies. A 
Progressive salary scale is in operation, based on 
experience, qualifications and attainment.—Apply in 
writing, giving brief details of career to date, to 
Development Engineer, Ready Mixed Concrete, 
Ltd., 19, Dartmouth Street, London, S.W.1. E9068 a 


LADY TRACER required in Westminster area by 
professional firm. Civil engineering experience 
advantageous, but neatness, accuracy and speed are 
as important. Five-day week and staff pensions 
arrangements apply. Experience and qualities as 
above count more than age range. Please indicate 
enerally experience and previous employment.— 

IX No. E9578, “ The Engineer.” A 


MACHINE SHOP FOREMAN required by old- 
established firm of Colliery Engineers in the Birming- 
ham area, specialisi in manufacturing headgear 
winding pulleys and other colliery machinery. 
Applicant must be conversant with this work, be a 
good organiser and able to stimulate production 

-Apply BOX No. E2251, “ The Engineer.” A 


MECHANICAL ENGINEER required by British 
company for service in SOUTH INDIA, where it 
has large Engineering Works. The duties are 
concerned with sales and engineering aspects of an 
interesting and wide range of plantation equipment, 
and as they entail a certain amount of travelling, the 
appointment of a single man would be preferred. 
Applicants should be under 30 and should have 
completed a full apprenticeship, being preferably 
G.1.Mech.B. tails of remuneration, housing, 
leave, retirement schemes, &c., will be supplied at 
interview..-BOX No. E9603, “ The Engineer.” A 


MECHANICAL HANDLING CONTRAC- 
TORS require SENIOR PROJECT DRAUGHTS- 
MEN/ESTIMATORS and SENIOR CONTRACT 
DRAUGHTSMEN. Must be fully experienced and 
capable of working on own initiative. Pension fund, 
luncheon vouchers and good salaries to right men.— 
Apply : Drag Scraper and Conveyor Co., Litd., 
London, or ‘phone Mansion House 6125 for inter- 
view, E9601 a 


OPENING FOR A MAN to help on both tech- 
nical and commercial sides of small individual firm 
of mechanical engineers in Yorkshire. Must be a 
live man who would attend to detail and someone 
used to working with the principal of a small firm. 
—State age, experience and present salary.—BOX 
No. E9561, ** The Engineer.” “ 


F. PERKINS, LIMITED, 
PETERBOROUGH, 
require 
EXPERIMENTAL ENGINEERS 


Successful applicants will possess at least 
H.N.C. and preferably will be Graduates and 
Corporate Members of I.Mech.E. They will 
also have had 2 years’ experience in industrial 
experimental departments on advanced develop- 
ment of internal combustion engines. The salary 
will be commensurate with age and experience 
Staff pension scheme. Assistance with house 

* purchase available.—Applications, in writing, 
should be made to the Staff Manager, quoting 
reference E.E.1. 


E9S75 a 


PILKINGTON BROTHERS LIMITED require 
DRAUGHTSMEN for a new drawing-office which 
is being set up at their City Road Works. The age 
limits are 25 to 40 and the minimum qualification is 
a National Certificate in Mechanical Engineering, 
with a preference for Higher National Certificate 
Experience in the design of light machinery and 
machine foundations and work on chemical engineer- 
ing processes is desirable-—Applications should be 
addressed to the Group Staff Department, Pilkington 
Brothers Limited, St. Helens, Lancashire. E9591 a 


PROGRESSIVE COMPANY in the East Mid- 
lands wishes to expand an existing department and 
would welcome applications fon HEATING 
ENGINEERS who have specialised in Heat Transfer 
problems. They should be well versed-in the theory 
of heat transfer and the practice of heat exchanger 
design. Applicants should be capable of assessing 
the overall economics of designs and discussing 
these in detail with clients. It will be an advantage 
if applicants already have contacts in this field 
Apply, with full details of age, education and 
experience, in chronological order—BOX No 
E9599, ** The Engineer.” A 


SENIOR AND JUNIOR DRAUGHTSMEN 
required. Experience in mechanical handling plant 
an advantage. Good prospects —-BRITISH INDUS- 
TRIAL SAND, LTD., High Street, Godstone, 
Surrey. E9588 a 





Classified Advts. continued on page 112 








112 
SITUATIONS VACANT 





QUALIFIED ENGINEER (preferably with a 
Degree or A.M.1L.Mech.E.) required, to fill important 
position with a company specialising in industrial 
drying equipment used in the Chemical, Pharma- 
ceutical, Plastics and other industries. Experience in 
this field would be an advantage, and selling and 
administrative experience would also carry consider- 
able weight. It is envisaged that the successful 
applicant would probably spend six to twelve months 
in England, then take up residence in Canada, to be 
entirely responsible for furthering the company’s 
interests in Canada and United States of America 
Please write, giving full details of age, qualifications, 
experience and initial salary expected —BOX No 
£9565. “ The Engineer.” A 
SALES REPRESENTATIVE (TECHNICAL) 
required for LONDON area. Maximum age 45 : for 
well-known automobile and industrial gear manu/ac- 
turers. Car provided. Must have garage available 
and "phone installed, and reside North London area 
within 15 miles of City Centre. Similar experience 
essential. Applicants should state fullest particulars 
including salary required.—BOX No. E2231, “ The 
Engineer.” a 
SENIOR ASSISTANT to Resident Engineer 
required for large dry dock contract on Tyneside 
about 24 years. Those with maritime experience 
preferred. Salary up to £1400 according to age, 
experience and qualifications.—Reply, giving full 
particulars, to T. F. Burns and Partners, 25, Victoria 
Street, 5.W.1 E9SS7 a 
SHELL-MEX AND B.P. LTD., have vacancies in 
their London office for MECHANICAL ENGI- 
NEERS, either on the Design and Development of 
Petroleum Dispensing Equipment for filling stations 
or for work on major Pipeline Schemes. Applicants 
should have had a thorough training in workshops 
and possess either Corporate Membership of the 
Institution of Mechanical Engineers or have passed 
Parts A and B of that Institution’s examinations 
(or have qualifications entitling them to exemption 
from such examinations). Starting salary commen- 
surate with qualifications and experience. Excellent 
pension scheme.—Applications, giving personal 
details and experience, to Staff Manager (Ret 
D/151), Shell-Mex and B.P., Ltd., Shell-Mex House, 
London, W.C.2. £9566 A 
TECHNICAL ASSISTANT. Martonair, Ltd 
have a vacancy for a TECHNICAL ASSISTANT 
in their Richmond Sales Office. Interesting and 
progressive position for a young man who has com- 
pleted National Service after an engineering appren- 
ticeship and wishes to make a career in pneumatic 
engineering.—Pliease write to Parkshot, Richmond, 
Surrey. F9SSO A 
TECHNICAL ASSISTANT, with Science Degree 
or G.C.E. Advanced Level Science and preferably 
with some previous experience of patent work, 
required by Birmingham office of FORRESTER, 
KETLEY AND CO., Chartered Patent Agents, 75, 
New Street, Birmingham, 2. Apply in writing with 
particulars of age and previous experience. E9471 a 
TECHNICAL SALES REPRESENTATIVE re- 
quired, to cover Yorkshire area. Age 27/35. Appli- 
cations invited from men with a good engineering 
background and some sales experience. Preference 
will given to applicants with a qualification in 
Mechanical or Electrical Engineering. Pension 
scheme. Details to Personnel Officer.—BOX No 
£9563, * The Engineer.” A 
TECHNICAL WRITER required, by company 
now extending its range of Nucleonic Instruments 
Knowledge of electronics desirable. Salary in 
accordance with experience. Opportunity of advance- 
ment.—Apply, Personne! Officer, Isotope Develop- 
ment, Ltd., Beenham Grange, Aldermaston, Nr 
Reading, Berks £9604 A 


THE GENERAL ELECTRIC COMPANY 
LIMITED 


ATOMIC ENERGY DIVISION 
A vacancy exists in the Contracts Department 


for an 
ELECTRICAL ENGINEER 


to handle design and contract work for external 
and internal lighting, electric heating and small 
power installations in Nuclear Power Stations 
Preference will be given to applicants possessing 
H.N.C. or equivalent qualification.—Write for 
application form to Personnel Manager (E.C.E.), 
The General Electric Company Limited, Erith, 


Kent. 


E9564 A 





WELDING ENGINEER required by Sussex 
fabricators familiar with arc, gas, Unionmelt and 
Argonarc welding Quality contro! procedure 
including gamma ray radiography Fine oppor- 
tunity for ambitious man with practical and tech- 
nical background State age, qualifications and 
salary to BOX No. £2246, “ The Engineer.” * 





WORKS MANAGER: Well-known manu- 
facturers of automatic controls for heating plant 
and processes invite applications for exception- 
ally interesting and promising post. Medium- 
size, modern, well-equipped works at Crawley 
Sussex. Applicant (35-45 preferred) must be 
well qualified and have sound knowledge and 
practical experience of batch production methods 
and planning and labour control. Salary com- 
mensurate with qualifications and experience 
Contributory pension scheme. Housing can be 
arranged. Please apply confidentially in writing. 
giving full personal, technical and commercial 
particulars and indicating approximate remuner- 
ation expected.—BOX No. E2250, “ The 
Engineer.” 4 


YOUNG MEN, aged 22 to 26, are required to train 
as SHIFT MANAGERS for an electric furnace 
melting shop in the Midlands Applicants should 
have a metallurgical training, with H.N.C. or equi- 
valent, and with some practical experience in an 
electric melting shop. Salary according to qualifica- 
tions and experience. Staff position, pension and 
free life assurance scheme. Full details of age, 
qualifications and experience.—BOX No. E9499, 

The Engineer.” 4 
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SITUATIONS VACANT 


SITUATIONS VACANT 





3M 


COMPANY 


PROJECT ENGINEER 


Due to expansion, we have an important 
opening in our Engineering Department for 
a young (27-35) qualified engineer, seeking 
a position where he can show initiative and 
responsibility. 


An international organisation engaged in 
manufacturing a diversity of products, we 
undertake a wide range of projects at our 
London Head Office. Variety of work is 
therefore ensured, with ample opportunity 
for progress and self-development. We offer 
an attractive salary and full range of 
employee benefits, with the added advantage 
of excelient working conditions in new office 
block in the West End 


Preliminary interviews will be arranged on 
an informal basis on weekday evenings or 
Saturday mornings.—Applicants, qualified 
(H.N.C. minimum) and interested, should 
ring HUNter $522 (Ext. 226), for an 
appointment 

E9576 A 











THE REED PAPER GROUP Reed 


In Expanding the Established Education and Training Facilities YS 
intend to make the following appointment :— 7 | 


AN ENGINEERING INSTRUCTOR 


To assist in the training of engineering apprentices in the Company's Training 
School. He should have a sound knowledge of general engineering practice 
and whilst he should preferably hold Higher National Certificate or equivalent, | 
the emphasis will be on practical experience. 
Successful applicant, who should have a marked interest in teaching, will be | 
based on the company’s main site near Maidstone, and will qualify for non- | 

| 


contributory pension fund and assisted house purchase. Salary, commenstirate 
with the high standard required, will be according to qualifications and 
experience. 
Applications, in writing, stating age and experience, should be addressed to 
The Education Officer, 
The Reed Paper Group, 
Group Office Building, Larkfield, Nr. Maidstone, Kent, | 
quoting Ref. E/99. | 

















CANADA 


Brown Boveri (Canada), Ltd., have vacancies 
for Engineers with experience in 


TRANSFORMER DESIGN 


Electrical Engineer 


with at least S years’ experience in the 
design and cost estimating of oil and dry 
type transformers up to the highest kVA. 
ratings. This is a senior supervisory position 
with excellent prospects for advancement 


Mechanical Engineer 


or SENIOR DESIGNER with several years’ 
experience in oil and dry type transformer 
design to act as assistant to Department 
Head 
Both positions carry excellent salaries and 
substantial fringe benefits, paid passage, &c. 
Immediate interviews in U.K. Applicants 
are invited to send at once full particulars, 
including contact telephone number, to 
BOX No. E2245, * The Engineer.’’ Strictest 
confidence assured 
A 








ENGLISH ELECTRIC RUGBY 
STEAM TURBINES 


Four SENIOR DRAUGHTSMEN are required for employment in the 
New Year on Power Station Turbine Plant manufactured at Rugby. The 
vacancies cover : y 


(a) Design of high-pressure turbines and associated equipment. Previous 
turbine experience is not essential. 


(b) Power Station Layouts and Arrangements, including turbines, condensers 
and all feed heating plant. Piping experience is essential. 


These are Senior vacancies and only Draughtsmen with H.N.C., a recognised 
heavy engineering apprenticeship and at least ten years D.O. experience will be 
considered. Company houses are available for married men with families. 

Please write giving full details to Department C.P.S., Marconi House. The 
Strand, W.C.2, quoting reference E1199N. 


£9543 











MECHANISM DESIGNERS 


Two Senior Designers are required 
to join a small Advance Design 
Section situated near Birmingham 


Airport. 


They should bave experience which enables 
them to design smal! mechanisms, requiring 
a good knowledge of kinematics and mathe- 
matics, combined with practical experience 
of similar work. Those possessing an H.N.C. 
or equivalent, preferably with a knowledge of 
French and/or German will receive most 
favourable consideration 


The positions are permanent, with an 
attractive salary and pension arrangements, 
coupled with attractive working conditions. 


Applications giving full details of training 
and experience should be addressed to :— 


D. N. Walker, 

Group Chief Engineer, 
WILMOT BREEDEN LIMITED 
Amington Road, Birmingham, 25. 

E9505 a 


ESTIMATOR 


required by 


W. H. A. ROBERTSON & CO., LTD., 
LYNTON WORKS, 
BEDFORD. 

This well-established and expanding company is mainly engaged in manu- 
facturing a wide range of medium and heavy machines for the metal working 
industries. ‘ 

Vacancies now arise for additional staff accustomed to estimating machinery 
in the field of mechanical engineering, not necessarily for metal working. 

Assistance can be given with housing. 

Pension scheme in existence. 

Applications will be treated confidentially; write giving brief particulars of 
experience, etc., to Personnel Department. 


E9567 a 








Methods Engineer 


NORTH BRITISH RUBBER 
and 
U.S. RUBBER OF AMERICA 


are continuing their programme of expansion 
at Castle Mills, Edinburgh, and require the 
services of an experienced Methods Engineer 
for the Industrial Engineering Division at 
Castle Mills, Edinburgh. 

Candidates should have served an appren- 
ticeship, had Drawing-Office experience and 
be 25/35 vears of age. A flair for this work 
is more important than high academic attain- 
ments, but a minimum level of H.N.C. or 
equivalent is desired. Salary will be attrac- 
tive and in line with the responsibilities of 
the appointment. Company benefits include 
a contributory superannuation scheme and 
free Life Assurance 

Applications, marked M.E., giving full 
details of qualifications, experience and age, 
should be addressed to Industrial Relations 
Division, The North British Rubber Com- 
pany, Ltd., P.O. Box 47, Castle Mills, 
Edinburgh, 3 

E9586 a 








ENGINEERS (MAIN AND BASIC GRADES) 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE 


POST 1 : ENGINEER (MAIN GRADE), for the planning of new works construction includ 
radio-active and conventional laboratories and workshops with their ancillary plc 
and services, and the co-ordination of mechanical, électrical and civil design J ' 
and preparation of contractual specifications. ‘Sescemacen 
A recognised apprenticeship or equivalent and Corporate membership of Ser 
Engineering Institution are required, together with a general experience of build 
construction, including installation of services and plant. Experience of ventil " 
and extraction plant would be advantageous (ref. A.1742/25). ; oes 





POST 2: ENGINEER (BASIC GRADE), to assist in a wide variety of electrical problems 
cerned with the installation, design and modification of electrical services and ec. 
ment of a research establishment Lodi 
An engineering apprenticeship and A.M.I.E.E. or equivalent required. Appli 
should be able to design H.T. and L.T. distribution, layout of final power and light 
services, and design of control circuits for industrial and experimental! inncues 
(ref. 2115 25) a 

SALARY : Engineer II, £1300—£1740 

Engineer HI, £815 (at age 25) to £1110 (at age 34 or over) to £1270 


Contributory Superannuation Scheme. A house or, alternatively, substantial assistance 
house purchase wil! become available for married officers living beyond daily travelling dist = 
POSTCARDS for application forms to the Senior Recruitment Officer at above address. P}, 


quote appropriate reference number 
E954 
































Jan. 9, 1959 
SITUATIONS VACANT 





THE BAHRAIN PETROLEUM COMPANY 
LIMITED 


GRADUATE METALLURGISTS 


and 


MECHANICAL ENGINEERS 


are required in Bahrain's modern Oil Refinery 
for plant and corrosion inspection work. 
Applicants, under 35, should be familiar with 
A.P.1., A.S.M.E. codes and have had a 
minimum of two years’ experience in similar 
work or in the construction and maintenance 
of fired and unfired pressure vessels, the 
duties including inspection of vessels, 
exchangers, pumps, lines, valves, etc., to 
ensure safe operating condition and the 
recommending and developing of materials 
and methods of repair and corrosion control. 

Salary would be in accordance with 
qualifications and experience but notless than 
£1332 per annum, in addition to which free 
air conditioned accommodation and a living 
allowance are provided An initial kit 
allowance, medica! attention, paid local and 
home leaves, are also provided. Apply in 


writing, with full particulars, to Caltex 
Services Limited, Caltex House, Knights- 
bridge Green, London, S.W.1, quoting 
“ s.”* F9595 a 








BRITISH OXYGEN WIMPEY LIMITED 


require 


INSPECTION 
ENGINEERS 


for vacancies based in Cumberland or based 
in London, for survey of chemical engineer- 
ing equipment including Class (A) Pipe 
Fabrications and Class (1) Vessels 


Progressive appointments on permanent 
staff, with good commencing salary and 
Pension Scheme. Only first- 


inspection 


contributory 


class men with several years’ 
experience and Ministry of Transport Ist 


Class Certificate or equivalent need apply 


Reply with details of age, experience, quali- 
fications, present salary and indicate which 
vacancy is preferred, to : 


Office Manager, 


BRITISH OXYGEN WIMPEY 
17, Monck Street, London, S.W.1. 


LTD., 
E9593 a 





THE 
BUSINESS OPPORTUNITIES 


MANUFACTURER with 7500 square feet of 
centrally heated modern factory space on Merseyside, 
position suitable for export or import trade, open to 
any suggestions for use of same. Ample female 
labour available—BOX C.710, Lee & Nightingale, 
Liverpool. F9S81 oO 


| BUSINESSES and PREMISES 








SCOTLAND—LANARKSHIRE 
Glasgow 12 miles. Edinburgh 35 miles 
Approximately five acres in all. Single storey 
buildings (45,000 square feet). Cranage facili- 
ties. Road and rail access. Sidings for up to 
100 wagons. Fully equipped for timber wagon 
repairing. Good class of labour available. 
Propositions regarding the foregoing to : 
RAMSAY, MENZIES & WILSON, 
121, WEST GEORGE STREET, 
GLASGOW C.2. 


£9396 t 








FOR HIRE 


LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150ft. high. for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). E103 k 














SUB-CONTRACTING | 








CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved 

Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). E109 Mw 


HEAT TREATMENT IN ALL ITS BRANCHES 
A.LD.. A.R.B., and LE.M.E. approved.—Harmax 
Heat Treatments, Ltd., 72, Brewery Road, London, 
N.7. Phone: NORTH 4451. E9293 mw 


KELLERING AND CAM PROFILING capacity 
up to 8&ft. by 6ft. or 6ft. diameter. ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley. Yorkshire (Telephone: Knottinglev 
2743/4). El16 Mw 


RUBBER DIE PRESS CAPACITY AVAIL- 
ABLE.—First-class Light Alloy Pressings and 
excellent Technical Service to suit your requirements. 
—BOX No. E9465, ** The Engineer.” MW 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite enquiries for General 
Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs and 
specifications E751 Mw 





FISONS LIMITED 
Harvest House, Felixstowe, Suffolk, 
require the services of a 


MECHANICAL ENGINEER 


for their Fertilizer Division, Engineering 
Section. The Engineering Offices are located 
at Felixstowe, but applicants should be pre- 
pared to visit works throughout the U.K. in 
the course of duties 

Applicants should hold an Engineering 
Degree and or Corporate Membership of 
the Institution of Mechanical Engineers, 
coupled with at least five years’ experience 
in heavy industry, preferably on mechanical 
handling of bulk solids. A knowledge of 
rotating equipment, such as kiln type coolers, 
driers and screens is desirable, and experi- 
ence in dust control problems an advantage 

The successful candidate will assist in the 
engineering design and installation of pro- 
jects concerned with the modification or 
expansion of fertilizer works. 

Salary will be in accordance with qualifica- 
tions and experience. 

The Company operates a Pension Scheme 
which. for married staff, includes provision 
for widows and dependent children 

Applications, with full particulars, should 
be addressed to Group Personnel Officer 
(HV4), Harvest House, Felixstowe, Suffolk 

E9540 a 














SITUATIONS WANTED 








EXECUTIVE PUMP SALES.—Excelient back- 
round, seeks post at Sales Management level 
OX No. £2240, “ The Engineer cy 


SALES REPRESENTATIVE 
FOR EUROPE 


Swiss engineer, age 40, established in Zurich, 
with 15 years’ experience in projectin, and sales 
of complete steam power plants, with knowledge 
of reactor designs, and English, French, German, 
Italian languages, desires to co-operate with 
leading British firm for sales and engineering, 
preferably for nuclear reactor _ equipment 

BOX No. E2249, “* The Engineer. # 


TOP-CLASS YOUNG DESIGN ENGINEER 
B.Sc., A.M.I.Mech.E., executive experience, com- 
petent in design, development manufacture and 
testing of heat exchangers, deaerators, sea water 
distillation plant, including v.c. and flash type, wishes 
to contact fabricators considering starting of improv- 
esign department. Full details on request. 


ing d 
BOX No. E2242, “* The Engineer. B 


HARMAX HEAT TREATMENTS 
LIMITED 


Approved NIMONIC 
specialists. 


Ferrous and Non-ferrous 
Heat Treatment. 


72, BREWERY ROAD, 
LONDON, N.7. 
Phone : NORth 4451. P.B.X. 


A.R.B., A.LD. Approved. 
E146 mw 








ENGINEER 


PATENTS 


THE PROPRIETORS of British Patent No 
721,393, are prepared to SELL the PATENT or 
to License British manufacturers to work thereunder 
It relates to ““ CONTROL DEVICE FOR FOUN- 
DRY MACHINES.”—Address : BOULT, WADE 
& TENNANT, 112, Hatton Garden, London, 
E.C.1 E9548 H 
THE PROPRIETOR of British Patent No. 719,939, 
entitled “ MATERIAL SEPARATING APPARA- 
TUS,” offers same for Licence or otherwise to ensure 
practical working in Great Britain.—Inquiries to 
Singer, Stern and Carlberg, 14E, Jackson Bivd., 
Chicago 4, Ilinois, U.S.A £9584 H 





AGENCIES 


AGENT REQUIRED for Lancashire, West Riding 
and Cheshire by Birmingham firm of metal per- 
forators, steel plate fabricators and light construc- 
tional engineers, on a commission basis. Agent at 
present selling to the manufacturing firms preferred, 
but not essential.—Write, giving full details, to BOX 
No. E9580, ** The Engineer.” D 


| FOR SALE 


SERVICE 





















VALUE! 
ALVE 





BLISS No. 1 Double-Sided, Double-Action, Geared 
Toggle Drawing Press, arranged for belt drive, 
punch stroke 7in., blankholder stroke 4}in., 
between uprights 17in., size of bed 16in. by 18%in 
hole in bed 64in. diameter 

CRAIG & DONALD Model 
Motorised Double-Geared Press Brake of steel 
plate construction, arranged motor drive for 
440/3/50, pressure exerted approximately 400 tons, 
former capacity 10ft. by jin., width between side 
frames 82in., stroke approximately 4in, 

BESCO High Duty Double-Geared Guillotine 
Shearing Machine, Overcrank type, Model R, 
capacity 120in. by jin. mild steel, treadle-operated 
clutch, motorised for 400/440/3/50. 

New BESCO 8ft. 4in. by *in., Type HK, All-Steel 
Undercrank, Open-Ended Production Power 
Guillotine of all-steel construction, arranged 
motor drive for 400/440/3/50, length of blades 
1104in., capacity #in., gap in side frames 34in., 
strokes per minute 54. 

INCANDESCENT Forced Draft Bar Heating 
Furnace, double-ended, gas-fitted, heating chamber 
36in. wide by 24in. deep by Yin. high, total length 
through furnace 32in. working, temperature 
range 900 deg. to 1350 deg. Cent., 1200 deg. Cent 
can be reached in about 1} hours after starting 
from cold. 

QUICKWORK No. 321 Motorised Rotary Shearing 
Machine, with circle cutting attachment, arranged 
motor drive for 400/440/3/50, capacity 14 S.W.G. 
mild steel, depth of shear throat 30in., cuts circles 
from 6in. to 60in. dia., weight approximately 


400/10 All-Steel 


18 cwt 
JOHN HANDS Double-Sided Friction Screw Press, 
arranged motor drive, for 400/440/3/50, fitted 
with Broughton automatic press guard, pressure 
exerted approximately 60 tons, maximum stroke 
18in., between uprigats 374in., tee-slotted bed 
36in. by 46in. 
Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771 


and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 


Telephone : Central 7606-8 £207 G 





200 TONS UNUSED RIVETED GIRDERS 

From 1tS4in. by 14in. to 26in. by 12in. Lengths 
20ft. and 40ft 

Full details, photographs, &c., on application 
Ideal if you are contemplating erecting a building, 
Bridge Works and particularly for Quarries 

Note the price £14 per ton collected, Manchester 


area, 
Write: COX & DANKS, LTD., Frederick Road, 
Manchester, 6 E9587 G 











CAPACITY AVAILABLE FOR 


DESIGN/DETAILING 


OF 


CHEMICAL, OIL & REFRIGERATION PLANTS 
SPECIAL CONVEYORS & FACTORY MECHANISATION 
STEEL & REINFORCED CONCRETE STRUCTURE 
GENERAL PLANT & PIPE INSTALLATIONS 
ELECTRICAL. POWER STATIONS, VEHICLES, ETC. 
SUPERVISION OF MANUFACTURERS & INSTALLATIONS 
ESTIMATING — PROCUREMENTS — TRACING 
QUALIFIED ENGINEERS 


Our representative will visit you upon request 


RODGER, SETTERINGTON & PARTNERS 
Hanger House, Western Avenue, Ealing W.5 
PERivale 7877. 

(Members of the Federation of Engineering Design. Consultants) 


£9364 mw 








FOR SALE 





FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochrane Vertical (New 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in din 100) 
150 ib. w.p. ; reconditioned Rft. 6in. down to 2h 
dia. ; Fconomic 4ft. to 11ft. 6in. dia, including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. wp 
300 reconditioned Vertical Crosstube, all sizes 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors: also 
Broomwade 500, 400, 300, 200 and 130 c.f.m. all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain, lorry 
mounted, 30fi.-70ft. extendible jib: 10-ton 33 
R.B. track mounted, 40ft. jib ; 84-ton Ransomes 
Petrol/Electric, 21ft. jib; 6-ton Coles Diesel 
Electric. pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids ; 4-ton Coles Diesel 
Electric, solids, 1945; 4-ton Jones KL44, diesel 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3); 2-ton Jones “Super 20° diesel 
pneumatics. 

DERRICK CRANES,-—10-ton 
steam, 120ft. jib; 7-ton Rushworth, hand, 30ft 
jib; 5S-ton Wilson Electric, 7Oft. jib 14-ton 
Anderson Grice, hand, 40%t. jib. 

RAIL CRANES.—18-ton Brownhoisi steam, SOft. 
jib ; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 
Steam, 35ft. jib; S-ton Smith, SOft. jib (2) ; 
5-ton Cowans Sheldon, SOft. jib. ; 

LOCOS.-—Fowler diesel, 150 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942; Bagnall I4in. by 

2in., two oil fired, one coal; Peckett steam, 
Tin. by 12in., 1941; also 3 miles track, 24in 
gauge Bogies, Turnouts, &c. 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., Jin. black, new : SOOOft. 8in. seamless 
1000ft., 12in. seamless ; SOOft., 14in. seamless : 
400ft., 18in. riveted ; ‘280ft., 2lin. od. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SO0ft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 

_ 216ft., 48in. riveted ; 216ft., 60in. riveted. : 

CAST IRON PIPES.—Large stocks ali sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES. —Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. L erge stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 

_and Check Valves. List on request. 

STORAGE TANKS.—2300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional Steel and cast iron up to $0,000 gallons. 

MACHINE TOOLS,—Scriven Plate Bending Rolls, 
14ft. by din. ; Robertson Straightening Rolls, 
St. 6in. by gin. ; Berry Bending Rolls, 7ft. by jin. : 
Tangye ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert 3ND Miller, 
6lin. by ISin. table ; Pels Punch and Shears, Jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bliss 14T Tapering Press, Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore : 
Bigwood geared Bending and Straightening 
Machine up to 12in. by 6in. R.S. Joists ; 150-ton 
Rhodes Double Crank Power Press ; two 40kVA 
Spot Welding Machines ; Wire Drawing Machine, 
3 die, up to gin. copper ; SOkW Electric Furnace, 
1000 deg. Cent., chamber S4in. by 30in. by 21in. 


SLING ENGINEERING WORKS 
COLEFFORD, GLOS. 


Anderson Grice 





"Phone : Coleford 2271/2. E106 G 
FOUR MODERN 400 b.p. ROLLING MILI 


DRIVES, each incorporating 400 h.p English 
Electric slip-ring motor, 440 volts, 3-phase, 50 
cycles, 738 r.p.n.., direct coupled to Power Plani 
gear giving final speed of 30 r.p.m., each motor 
with twin flywheels having total kinetic energy of 
10,000 h.p. seconds, each with barring motor and 
automatic control gear. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.! 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241. E204 o 





NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary, 
cab control, 13/50. ; 

40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
S-ton auxiliary ; cab control, 400/3/50 

30-ton Adamson, 42ft. 3in. span, S-ton aux 
in cases. 

20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 17ft. lift. 
six available. 

—— King. 42ft. 3in. span, unused. 
ton Goliath, by Morris, 40ft. span, cab cont 
22M. lift, 40/3/50. ernicaesencs 

Surplus Unused Ministry Cranes, mainly still packed. 
Drawings on request. Inspection invited. Bargain 
prices. 


FRED WATKINS (ENGINEERING), 


LTD., COLEFORD, GLOS 
Tel.: Coleford 2271/2/3 


new 


El32 a 





FOR DISPOSAL, various types of Steel-Framed 
Buildings, in excellent condition, erected Can 
be easily dismantled. Some fitted with internal 
| egies a. covered area 10,000 square 
cet. ull particulars and prices, apply.._BOX No. 
£9562, “* The Engineer.” va r 


FOR SALE, as where lying Amsterdam, one unused 
Cornish Multitubular Steam Boiler, heating surface 
700 sq. ft., working pressure 90 Ib., 2600 Ib. per hour, 
Liovd’s tested—Full particulars, apply Superin- 
tendent Supply, Colonial Development Corporation, 
33, Hill Street, London, W.1. E9569 o 





Classified Advts. continued on page 114 








FOR SALE 








OFFER 
AT ATTRACTIVE PRICES 
LONG BED AND HEAVY DUTY 
LATHES 


WAin. HARVEY Long Bed $.S. and S.C. Lathe 
motor drive, two saddles with rapid power traverse 
swing over bed 6lin., admits between centres 61ft 

19in. CRAVEN S.S. and S.C. Lathe, motor drive 
vee bed, swing over bed 38in., swing over saddles 
26in., admits between centres 28ft 

18in. LE BLOND Heavy-Duty Geared Head Engine 
Lathe. size 32in., admits between centres 28ft 

i8in. LANG SS. and S.C. Lathe, motor drive, one or 
two saddles, swing over bed 36in., swing over 
saddle 25in., admits between centres 12ft. 6in. Two 
available 

i6in. FAIRBAIRN LAWSON Heavy-Duty S.S 
S.C. Lathe, motor drive, swing over saddle 23in 
admits between centres 15ft 

14}in. CRAVEN S.S. and S.C. Lathe, motor drive 
2 saddles, swing over bed 29in., swing over car- 
riages 20in., admits between centres 28ft 

134in. MONARCH Geared Head 5.5 
Lathe, type CM, 24in. moto, drive 
carriage !4in., between centres 24ft 

134in. LODGE and SHIPLEY SS. and S.C. Lathe 
vee bed, Norton gearbox, motor drive, swing over 
bed 274in., swing over saddle 19in 
centres 14ft 

INSPECTION INVITED 
BUY NOW AND SAVE MONEY 
Full details from 


SOAG MACHINE TOOLS LIMITED 
JUXON STREET, LAMBETH, LONDON, S.E.1! 
Phone : RELiance 7201 

“ Sotoolsag,”’ London, S.E.11 


E213 G 


and 


and 5S.¢ 
Swing over 


admits between 


Grams 





FOR SALE 

4000-ton HYDRAULIC PLATE FORMING AND 
BENDING PRESS by Schloemann, table 18ft 
9in. wide by 10ft., admitting 18ft. 9in. adjustable 
daylight 2ft. 8in. to 10ft. with pump unit. 

2000-ton HYDRAULIC FREE FORGING PRESS, 
bed 8ft. 7in. by 8ft., daylight 11ft., all steel con- 
struction, can be offered with high-speed pump 
and control gear. 

1000-on DOWN STROKE HYDRAULIC PRESS 
by Loewy, ram 27in. dia. by in. stroke, table 

n. by 48in 

500-ton HORIZONTAL SECTIONAL EXTRU- 
SION PRESS with self-contained oil pump unit. 

MANY OTHER LARGE HYDRAULIC PRESSES 
FOR ALL DUTIES AVAILABLE FROM 
STOCK. 
REED BROTHERS (ENGINEERING), LTD. 

Replant Works, 
Woolwich Industrial Estate, London, S.E.18. 
E9375 G 


THE 
FOR SALE 


REBUILT “WARD HAGGAS & SMITH” 
RACK-DRIVEN PLANING MACHINE, capa- 
city 8ft. by 2ft. 4in. by 2ft. 6in 

NEW “ PLANERS” (HUDDERSFIELD) VARI- 
ABLE SPEEDS WORM REDUCTION GEAR 
A PE, 10ft. by 3ft. by 3ft. capacity, Lancashire 
arive 

“FAIRBAIRN” RACK-DRIVEN 
MACHINE, capacity 14ft. 6in. by 
Sft., Lancashire type drive 

REBUILT “BUTLER” 24in 
SIDED CRANK PLANING 
48in. by 23in. 

ALL MOTORISED FOR 400/440/3/50 CYCLES 
SUPPLY. 


THO*® W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD 


PLANING 
Sft. Yin. by 


stroke OPEN- 
MACHINE, table 





Phone: 26311 ‘Grams “ Forward.’ 
E21IS G 
LOCO STEAM CRANES 
10-ton Taylor & Hubbard Shunting Crane, 
33ft. jib. 


Two 5-ton SMITH, 35ft. jibs. 
5-ton Ransomes & Rapier, SOft. jib 
First-class Cranes at bargain prices 


JOSEPH PUGSLEY & SONS, LTD., 
Bristol, 5 
Tel.: Bristol 56037. 
E9483 G 





600 


NEW 979KVA. 6°6kV, three-phase, 50 cycles, Diesel 
engine-driven ALTERNATOR SET, direct coupled 
at 750 r.p.m., incorporating engine by Mirrlees, 
Type JV16, 1120 h.p., driving Alternator by Brush 
Electrical, complete with all standard ancillaries, 
including starting equipment, cooling water equip- 
ment, and control switchboard by Reyrolle 

Ready for immediate delivery 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 


Tel.: Pudsey 2241 E229 G 


ENGINEER 


FOR SALE 


FOR SALE 
NEW jiIN. GUILLOTINE EX STOCK 
Motorised Overcrank type, cutting width 
8ft. 44in. Auto hold-down and all! necessary 
gauges, depth of gap in open ends 9jin. Weight 
172 tons. Photo, &c., from 
F. J. EDWARDS, LTD., 
359, Euston Road, London, N.W.1 
or 

41, Water Street, Birmingham, 3 

£9598 G 





VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 


CRANES 
NEALS I-ton “D” MOBILE 30ft. Swan-neck, 
Ruston engine, pneumatics. £750 
JONES “Super 20" MOBILE, 24ft. jib, Lister 


diesel, solids. £400. 

JONES “ Super 22” MOBILE, 16ft. Cantilever jib, 
pneumatics. £950. 

VALES-REICH 3-ton 20/1300 electrically-operated 
TOWER. £2750 


JONES “ Super 40” 3-ton MOBILE, 24ft. Channel, 
75 


pneumatics, Turner diesel. £9 
ANDERSON GRICE 3-ton Flectric DERRICK, 
120ft. jib, S.L.1. £1600 


JONES KL44 4-ton CRAWLER, 50ft. jib, Ruston 
engine. £1850. 

BUTTERS 5-ton Electric Single Motor DERRICK, 
105ft. jib. 

SMITH 5-ton Steam LOCOS., 4ft. 84in. gauge, 
3Sft. jibs. £850 each. 

COLES 6-ton Diesel/Electric MOBILE, 30ft. Canti- 


lever, pneumatics. 
COLES §S.88 6-ton MOBILE, 21ft. 9in 
solids, Perkins engine. £2250 
BUTTERS AND ANDERSON GRICE 7-ton 
Electric DERRICKS, 120ft. jibs. From £1750 


Cantilever, 


each 
MICHIGAN TMCT 16 74-ton LORRY MOUNTED 


crowd shovel, dragline and 30ft. jib, Buda diesel, 
pneumatics. £3650 

ANDI — GRICE 10-ton Steam DERRICK, 
120ft. ji 

COLES 10-ton Fully MOBILE, 40ft. jib, Perkins 
engine, pneumatics. £5350 

COLES 124-ton Fully MOBILE, 80ft. jib. £5250. 


FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE—SEND FOR VALES’ 
FREE MONTHLY PLANT REGISTER 

Further details 14, Lower Grosvenor Place, Lon- 
don, S.W 

Telephone ViCtoria 7531, 3501, 8080, 9886 (15 
lines) 107 G 





Jan. 9, 1959 
FOR SALE 


BULLARD 36IN. VERTICAL BORER 


Swings 38in., 12 speeds 12-200 r.p.m., with side 
head, M.D. 440/3/50. 


H. BELL (MACHINE TOOLS), LTD 
WALTER STREET, LEEDS, 4 
Tel.: 63-7398. 
E105 G 





FOR SALE, HEAVY STEEL OVERHEAD 
TRAVELLING CRANE GANTRY, capable 
of carrying two 130-ton overhead travellers ; 
182ft. long, height to crane rails 30ft., box section 
longitudinal girders 3ft. deep, 16 stanchions of 
lattice box construction. Total weight 150 tons. 
With or without two 130-ton Electric Hydraulic 
Overhead Travelling Cranes, 37ft. span. 


REED BROTHERS (ENGINEERING), LTD., 
eplant Works, 
Woolwich Industrial Estate, 
London, S.E.18 
Telephone : Woolwich 7611/6 
£9530 G 





aes 





Remember 
WAROS might have it! 
THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 








ENGINEERS! 


buy from 


FABRICATED 


PIPEWORK 


an i 


NA ceceecet 


IN STEEL, 
STAINLESS 
STEEL 


ca ea 


AND 
COPPER 


THE HEART 


FORGED 
STEEL 
FLANGES 


MALLEABLE TUBE FITTINGS 


OF RELIABILITY 


TO BRITISH 
& AMERICAN 
STANDARDS 


STAINLESS STEEL STUB NIPPLES 


a: Cake sens BUY BRITISH! 


ES LER Fe 


& CO (TUBES) LTD 


PARADISE ST., 


BERMONDSEY 


WALSALL 


LONDON, S.E.16 


3156 78 


MANCHESTER PONTYCLUN 


—as British as the Flag 
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AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


E, L. JUDSON, F.R.I.C.S., F.A.1. 

£, BEDBARD, A.1.MECH.E., P.A.L.P.A. 
M. S. CHEAVIN, F.A.1. 

G. E. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 





FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 


HENRY BUTCHER 


AND CO, 





Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines 








| FOR SALE | 


600 


UNUSED oe ap rie GEARS 
4tin. centres by CROFT, 40 
4tin. centres by CROFT, 30: ‘(six available). 
4in. centres by HIGHFIELD, 30 : 1 (four available). 
4in. centres by HIGHFIELD, 40 : 
3in. centres by CROFT, 30: 1 (eight available). 
3in. centres by HIGHFIELD, 50 : | (three available). 
3in. centres by HIGHFIELD, 30 : I (two available). 
3in. centres by DAVID BROWN, 30: 1 (six avail- 


able). 
3in. centres by DAVID BROWN, 40 : 
able). 


GEORGE COHEN, 


SONS AND CO. LTD. 
SUNBEAM ROAD, LONDON, N.W.10. 
: Elgar 7222. 
STANNINGLEY, NR. LEEDS. 
Telephone : Pudsey 2241. 





1 (five avail- 


E201 Go 





FOR SALE 


>= Quantity of Guyrex and RMD Shuttering. 


1 cu. yd. Rapier 440 i Excavator, with 
shovel or ie equipment 

# cu. yd. Rapier 410 diesel-driven Excavator, with 
4-purpose or dragline equipmen 

+ = yd. Rapier 423 St arees Excavator, with 
shovel equipment. 

$-ton Morris Versatile diesel-elec. Mobile Crane, on 
solid rubber tyres. 

5-ton Coles daen-driven self-propelled Mobile Crane, 
on pneumatics. 

S-ton Smith Steam Loco. Crane, 4ft. 8tin. gauge, 
35ft. jib. New 1949. 

6-ton Rapier Super pet./elec. Mobile Crane, on solid 
rubber tyres. 

— ae | Standard pet./elec. Mobile Crane, on 
solid ru tyres. 

| 3-tool BroomWade diesel-driven Portable Com- 

pressors. 

WILLIAM G. SEARCH, LIMITED, 


WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL), LI LIMITED, 

HA R 


MO 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 3361 (5 lines). 230 





THE ENGINEER 


AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 


Telephone : ROYAL 4861 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Tel 
Sites, 


‘ams : 


a : 
Monarch 3422 (8 lines) ondon 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 





VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 











NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney’ 
Huts, 35ft. wide, and “ Blister ” Hangars, 86ft. 6in. 
and 9Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting. —Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexieyheath, Kent (Tel.: Bexleyheath a 
G 


35-TON age PORTAL WHARF 
CRANE built 1945. 35 tons at 60ft. fixed radius, 
85ft. height of i Rail gauge 40ft., admitti R 
lines of uge track. Electrics 440/ 

with Wa ae craton ee 


BROTHERS ENGINEERING), LTD., . _ 
or’ ‘oolw justrial Estate, London, E18, 
Telephone : Woolwich 7611/6. 376 @ 


AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 


in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 
3. Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 





KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 


FACTORIES 
PLANT anD MACHINERY 


20, Hanover Square, W.1. 


115 
AUCTIONEERS & VALUERS 


B. 


By order of the MINISTER OF WORKS, 


Messrs. 


FULLER HORSEY 


Sons & Cassell 
have been instructed to offer for SALE by AUCTION 
in Lots on the premises LOWERHOUSE FAC 
TORY, PADIHAM, NEAR BURNLEY, LANCS., 
on TUESDAY, 27th ae nro ag — and following 
days at 1! a.m. precisely each 


ELECTROLYTIC MAGNESI UM 
PLANT 


: 6 Sweetland, Size 10 Te PRESSES ; 
29’ PAN MILLS ; 23 Kek No. 3 FINE GRIND- 
ING MILLS ; 10 HAMMER, SWING BEATER, 
RING ROLL, PULVERISING and CRUSHING 
MACHINES; 6 PRECIPITATORS ; 2 Newell 
73’ 4° x S’ ROTARY KILNS; 2 26° x # 
ROTARY COOLERS; 2 Broom & Wade Type 
EH AIR COMPRESSORS; 2 Halil CO2 COM- 
PRESSORS ; 2 Henry Simon INGOT CASTING 
MACHINES ; 10 2-ton CRUCIBLE FURNACES ; 
6 CRUCIBLE TILTING MACHINES ; 4 SWARF 
STIRRING MACHINES ; 2 Visco Beth DUST 
FILTERS ; 176 ELECTROLYTIC CELL TANKS ; 
250 tons cast steel ELECTRODES ; Carbon Anodes, 


includin 


20 Holmes AIR and GAS BLOWERS ; 70 Redler 
CONVEYORS and ELEVATORS ; 50 CENTRI 
FUGAL and other PUMPS up to %. Ball Mills, 


Batch Mixers, Electric CHLORINATING FUR- 
NACES ; Wash Towers, Salt Dissolvers, 
Heaters, Belt Conveyors, ket Elevators, 
Landing Friction Hoists, Fans and Blowers, 
A.C. Motors up to 100 H.P., 6 B.T.H. 3,500 KW., 
350 volt MOTOR GENERATOR SETS ; 4 SUPER 
ECONOMIC BOILERS; SUPER ECONOMIC 
WASTE HEAT BOILER; 2 Vertical CROSS 
TUBE BOILERS; 2 Producer Gas Corporation 
three producer AUTOMATIC GAS PRODUCER 
PLANTS ; 2 Standard Gauge Saddle Tank STEAM 
LOCOMOTIVES ; a 12-ton RAILWAY WAGON 
TIPPLER ; 8 Electric OVERHEAD TRAVELLING 
CRANES 5 and 10 tons capacity ; 2 I-ton Manual 
Overhead Cranes, 2 OVERHEAD RUNWAY 
SYSTEMS ; Electric Transformers ; Switch Gear, 
Copper Busbars, Priestman 56/70 CUB. FT. GRAB ; 
Trailer Fire Pump, Welding Sets, Dormant, Plat- 
form and Crane Weighing Machines, Petrol and 
Electric Trucks, Sectional Cast fron Tanks, Mixing 
Vessels, Steel Tanks, Calorifiers, Bolted Steel Bunkers, 
Structural Stee! Works, 30 tons Bolts and Nuts, 
large quantity Cast Iron, Steel and Rubber lined 
Piping, Valves and Cocks, Pyrex Glass Tubing, 
Laboratory Equipment, Refractory Bricks, Electrical 
Insulating Material, Recorders, Gauges, Canteen 
Equipment; 1,320 Corduroy Cotton and Woollen 
SHIRTS ; 2,047 Pairs Corduroy Cotton Fianne! 
TROUSERS ; 718 Women’s Bib and Brace Over- 
alls; 582 OVERALL BLOUSES; 257 Pairs 


Brine 
Self 
100 














‘ Clogs ; Aprons. Office Furniture and numerous 
Telephone : MAYfair 3771 other effects. 
‘S fesse FULL ER MORSEY SONS & CAS ih 
of Messrs. FULL Ss SC CASSELL, 
(Factory Department : Ext. 17) Industrial Auctioneers & Valuers, 10, Lioyd’s 
Avenue, London, E.C.3. £9492 3 
© Be 
By Order of the Minister of Supply 
SALES BY AUCTION 
Main Location Auctioneers 
January 14 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores, Old Dalby, Melton Mow- (Dept. L), 1, Norman 
including large quan- bray, Leics. (Sale at Street, Melton Mowbray, 
tity of saw blades, etc. Melton Mowbray.) Leics 
(Tel.: 3081.) 
January 20-22 barony and miscel- MIDLAND MARTS 


laneous stores. 


(Tel.: 73.) 

January 29 Machine tools, plant, M.O.S. Sub Depot, SHIRLAW, ALLAN & 
etc., including : Drive, Kilmar- CO. (Dept. L), Keith 

nock, Ayrshire Street, Hamilton, Lanark. 
(Tel. : Hamilton 63.) 
S.S. & S.C. semi-automatic and capstan lathes ; milling, drilling, boring and 
cylinder honing machines ; grinders ; valve refacers ; oxy-acetylene welding 
and cutting kits ; centrifuges ; band saws ; circular saw benches ; band saw 
filing and setti machines ; anodising and cadmium plating plant with 
rectifiers and tanks; stoving plant; furnaces ; engine testing equipment ; 
steel water cooling plant ; boilers ; rust proofing plant ; pumps ; refrigerating 
and air compressors ; A.C. and D.C. motors ; : electric fittings ; underwater 
camera ; 14-ton overhead hand travelling crane ; 4VRO diesel engine, etc. 

February 2-6 Vehicles, lifting and M.O.S. ng a WALKER, WALTON & 
earth moving equip- Ruddington, Ni HANSON (Dept. L), 
ment, motor cycles, Byard Lane, oa 
etc. Gate, eon 

(Tel. : 

February 3-4 Miscellaneous stores, Central Ordnance Depot, SIMMONS & SUNS 
including hand tools, Didcot, Berks. (Dept. L), 12, Station 
etc. Road, Reading, Berks. 

(Tel.: $4025.) 

February 10-11 Miscellaneous stores. M.O.S. ——y i, RUSSELL, BALDWIN 

Rotherwas, Hereford. e ——s LTD. (Dept. 
20, King Street, 
Hereford. 
(Tel.: 4366.) 
SALE BY TENDER 


Approximately 600 short tons of ALUMINIUM 
mwyn, Nr. Mold, Flintshire ; Featherstone, 
Eastriggs, Annan, Dumfriesshire. 

Tenders to be submitted by 30th January, 1959. 


APPLICATIONS : (a) for catal for the a 


tioneers shown above (price of catal 
(6) for Tender Forms should be made to 
of Disposals, Disposals 2A, First Avenue House, 


London, W.C.1. 


Central Ordnance Depot, 
Bi 


LTD. (Dept. L), Market 
Square, Bicester, Oxon 


Oxon 


POWDER (heavy and light) located at Rhydy- 
Staffs. ; Ruddington, Nr. Nottingham, and 


uction sales should be made only to the Auc- 
i/-, P.O. only). 
Ministry of Supply, Directorate 


olborn, 


E118 3 
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it’s as simple as this....and from stock 


















When considering your next Conveyor, think of the advantages to be gained by 


a AX : a um rod u ct i on installing inexpensive, rugged, long life Maxim Conveyor Units. 
P @ Costly designs, drawings and engi- @ All parts standardised and inter- 
neering time for building elim- changeable, making for simplicity 


=minimum outlay! henna in lengthening, shortening or re- 
— erecting Conveyor. 

@ Even when ordering small or 

& nee by tse ne wicca medium size quantities, you get 

pa ng clearly ma on the advantage of large quantity 


* Easy to read assembly drawings.”’ production. 
We will be pleased to send you full details. 


CONVEYORS (ENGLAND) LTD. 


Crabtree Manorway, Belvedere, Kent. Phone: ERITH 4223 & 5751. 








SINGLE SPINDLE 


AUTOMATIC 


SCREW MACHINES 





Maintain production at the peak 
\\ of efficiency ; every feature of their 
N / design and construction is a 
contribution to their endurance under 

the most strenuous conditions. 
Positive lubrication is assured by a 
refinement whereby filtered oil is 
metered to vital parts from a 
central control point. 


Five sizes up to 2 in. capacity and a 



































range of METRIC types. 
TRADE MARKS 
(“ete Agents in Great Britain: (\ a 
BURTON GRIFFITHS & CO. LTD “*"** Ue: 


KITTS GREEN, BIRMINGHAM 33 8B.S.A. TOOLS LIMITED 
Tel: STECHFORD 307! BIRMINGHAM . ENGLAND 4 


\S 
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For all Engineering trades 


Bee oh Class GREY IRON CASTINGS 












%* To B.S.S. or customer’s own 
specifications. 


%* Floor moulded up to 5 tons. 


% Machined to your drawings 
if required. 
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"The BRETTELL LANE ‘FOUNDRY LIMITED: 
BRIERLEY HILL, STAFFORDSHIRE ~- Te/: BRIERLEY HILL 7254 




















ROOF TRUSSES OR COMPLETE STEEL FRAMEWORK 
FOR ALL TYPES OF INDUSTRIAL BUILDINGS Supplied Erected & Sheeted 


THE NORTHARC ORGANISATION LTD 
260 LANGHAM ROAD - LONDON - N15 
Tel BOWES PARK 3757-7548 














POLL LLL 


M&W GRAZEBROOK 


LIMITED EST.1750 


HEAVY IRON CASTINGS 
UP TO 20 TONS 


STEEL FABRICATIONS FOR STAINLESS STEEL AND 


DUDLEY WORCESTERSHIRE 


1: DUDLEY 2431-3 Telegrams: GRAZEBROOK DUDLEY. 


CLASS | VESSELS AND 
RAILWAY TANK WAGONS 


HOT PRESSINGS UP TO 14” CHEMICAL PLANT. 
THICK x 11 FT. DIA. HOMOGENEOUS LEAD 
LININGS 
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On this labelling machine made by the Purdy Machinery Co. Ltd., the label feed- 
plates were coated with ‘Fluon’ p.t.f.e. dispersion by Durable Plastics Ltd., 
Guildford. The take-off conveyor belt is also coated with ‘Fluon’ p.t.f.e. sheet. 


‘Fluon’ solves labelling problems 


‘FLUON’ P.T.F.E. has remarkable non- 
stick properties. Consequently, when a 
coating was needed for the label feed- 
plates and the take-off conveyor belt of 
this labelling machine, ‘Fluon’ was 
chosen. Were it not for ‘Fluon’, labels 
might well stick to the feedplate. This 
would mean stopping the machine to 
recharge the plates with labels or disen- 
tangling the labels from the machine. On 
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CHEMICAL 


IMPERIAL 


the take-off conveyor belt ‘Fluon’ pre- 
vents the newly stuck-on labels coming 
off the cans and adhering to the belting. 
In addition to this extremely import- 
ant characteristic, ‘Fluon’ offers 
strength combined with flexibility, has 
excellent non-wetting properties and 
a wide working temperature range, 
from -+-250°C. down to at least the 
temperature of liquid nitrogen. 


‘Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by 1.C.1. 


INDUSTRIES 


LIMITED 


LONDON 


PRINTED BY GEORGE REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, £.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2. 
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FORGING PRESS 
IN THE WORLD 


Now in production at Walter Somers, Limited, Halesowen, Nr. Birmingham, this 500-ton 
press, fitted with Automatic hydraulic forging thickness control which is capable of forging 
to size within a 1 32 and planishing at 150 strokes per minute. 


Towler pumps provide the power using 
electrical energy proportional to the work 
done 


The compact Towler manifolded valve 
station reducing high-pressure pipe-work 
to a minimum, operates in conjunction 
with the Towler control desk illustrated. 
The layout of the desk controls and swivel 
seat are based on a work study to ensure 
maximum operator efficiency. 


The Towler forging thickness controller, 
set from the desk, allows the operator to 
work confidently at high speed, resulting 
in an accurate forging with a high-quality 
finish 





photograph by LOGAN Birmingham 





Similar basic equipment has now been working on a 1,000-ton Swedish forging press fi 


TR seven years. Operational figures for last year, 5,780 hours forging. Stoppages fron 
all causes 39 hours 
fee TOWLER 
CONtmE BROTHERS (PATENTS) 


LIMITED 


Mitr DR AU RODLEY, NR. LEEDS, ENGLAND 
Tel: Pudsey 3125678 


Grams: ‘‘Electrolic’’ Rodley 
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